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Description 



' and ^ T 2° com P° unds are novel phenylbenzimidazole derivatives which bond to ONA 

5 ^S^f^ ■ f° re,3,eS t0 «**««o« which comprise these derivatives and to the use of 
5 these derivatives for the preparation of anticancer agents, anfimicrobialagei^ardarrtiviral agents. 

Some of compounds which act on DNA can be used as anticancer agents. For example, adriamycin has been useful 
^dTa^T^^T DNA Furthermore, ^compounds such aslspTatin JZo^n XSSE 
r,JL^ 1 i!?^ 8 " anticancef <"ndfon based on the action on DNA can*eoS^ 
be estabJ,shed to some extent, though all of the function cannot be elucidated. On the other hand in recSrt years 

S^r n "SL"!^ ^ been noticed 35 ^nces which bond to DNA to exert an anfi-SacSZ* 

S^T 60 ?^^ a0ente in a mechanism to DNA In addition, a compound sucha^ HcS 

2£2S^ ^ 1 * P - 2671 * 269 ° (1988)J IS 3,50 kn0Wn ^ ^ 

" what^tTo? 2Lh^S^ eSUm6d J! t H *° m ^ kn ° W,edfle tegaT6in9 ^ ^entional anticancer agents 
, , af J C9ncer agert ,s 30 actua "/ necessary structure or what other structure can be substituted 
^ 11^! to ^ ^ search *e P«*ence of another compound having a desirabfo stilcCsSi 
B J ons * ,ered to * Particulany required for the creation of a novel anticancer?^ 

» IT^^ ***** *" a,kylatinQ ■** fe bond«* to the distamyan derivatives are kmwT Xpical 

» examples of such compounds are described in J. Am. Chem. Soc.. Vol. 107. p. 8266 (1985) EpJSS**mJ^ 

S^^Z21° a J" )n ? oul * * m f ar to «he cfistamycin (US-A-5273991). In several of these compounds, a bisS 

. ^^, a9< r I? eXamp,e - cntofanibuca * known as the anticancer agent having the bi^^oeSS 
IT- ^ ??? 6 anfcancer «** 01 «* Is presumed to be SerLt of te ISSSteSS. 

S^^f^ J^*-*** the alkylating agert having achtoroethy.amine^uXe2 fpZi 

structure of the anticancer agent which bonds to DNA has scarcely been recognized so far ^ 

The above-mentioned oTstamycin is a typical example of the compounds which bond to DNA but compounds which 
havebeo^ntolein each molecule and which can bond to DNA are also known. For, example HoSSS hta 
^ e ^ngtwober«imidazoles, aphenolandapiperazine. In this compound. SaSSS 
nngs are bonded via an*e bonds as in the cfistamycin is not present Compares* s^^^^STSE 

SlneTisma^ ^ ^ ^ ^ ^ "* ar * "** * "** the equation oS 
^J! 16 ^ 6 ?!^ 0 ' 5 ^ Searched a ^ structure in expectation of the presence of a compound which has a 

Sotht suS^ ZST^ ^ L^ 6 ' ^ ^ 8 ^ * to benzTSTole 

SlSSS 2J^?? ?** M3 an armle ^ »«« ^ selected as useful anticancer agents. Above all 1 H-2- 
S^T^ 6 '^* 0 ^ 6 d6rivatives teen Pearly selected. These compoundsZsess novel 
stnjctures Furthermore, these compounds snow an inhibitory activity on tumor cell growth equal to thaiof cfitfan^n 

£ IIT^* anfcanCer a9ent tas 3,80 newly found by the present invents. ^ 
The acbvity as the anticancer agent can probably be enhanced by the acdition of an alkylating agent. This has been 

S^SSfS!!^^^^ aTOth ^ "^nd containing no alkylating agent It has been understood 
«^° Und ^ Jh9 6keleton ^ Pbenylbenzimidazole can become a high-active anticancer agent 
by adding the alkylating agent into the molecule of the compound a 

canc^a^n? 18 ° ? ^ 8b0,res,lentk)ned ««nowl«Jge. the present inventors have completed the invention of novel anti- 
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Ri(CH 2 ) m CONH 




CONH(CH 2 ) n R 2 



(I) 



wherein each of m and n is independently an integer of from 0 to 5; each of R t and R 2 is independently a hydrogen 
atom, a halogen atom, an alkytthio group having 1 to 8 carbon atoms, preferably 1 to 4 carbon atoms, an amino group 
which may be substituted, an ammonium group which may be substituted, a suKonium group which may be substituted, 
a phenyl group which may be substituted, a hetero-five-membered ring group which may be substituted, a hetero-six- 
membered ring group which may be substituted, an amidino group, a guanicfino group, an amino acid residue or a group 
represented by the formula (2) 



wherein R3 is a direct bond or an oxygen atom {when R3 is an oxygen atom, m or n of (CH2) m or (CH^ to which R3 
bonds is not 0}; R4 ts a hydrogen atom, an alkyl group having 1 to 8 carbon atoms, an altaxy group having 1 to 8 carbon 
atoms, a halogen atom, a trifluoromethyl group, a cyano group, an amidino group, a carboxyl group or -COR7 wherein 
R 7 is an atkytamino group having 1 to 8 carbon atoms which may be substituted by a substituted amino group, an amino 
group which may be substituted by a phenyl group which may be substituted, or a benzylamino group which may be 
substituted; Rg is a hydrogen atom, an alkyl group having 1 to 8 carbon atoms, an alkoxy group having 1 to 8 carbon 
atoms or a halogen atom; Rgisa -(CH^pNfRek or -(CH^pNRaRg wherein p is an integer of from 0 to 5; Re is -CH2QH2W 
wherein W is a halogen atom, a hydroxyl group, a mesytoxy group or a tosyloxy group or -OCOR 7 wherein R 7 is as 
defined above; R$ is an alkyl group having 1 to 5 carbon atoms or a mesyt group; and the phenyl group in formula (1) 
having a Ri(Cfy m CONH group can be substituted by the R^CH^mCONH group at any position, preferably at the 3- 
posffion or the 4-position of the phenyl group. 

The compound of the present invention acts on DNA. and so it is useful as an active ingredient of an anticancer 
agent, an antiviral agent or an arrtimicrobial agent 

Now. the present invention wfll be descrtoed in more detail 

In formula (1). examples of "a halogen atom" represented by R t or Ffe include Ct, Br and I. 

Examples of "an amino group which may be substituted* represented by .R t or R2 include an amino group, 
nxxwalkyiamino groups and dialkylamino groups sifcstituted by a straight-chain or a branched alkyl group having 1 to 
8 carbon atoms. As the <fial kylamino groups, those having the alkyl groups of 1 to 4 carbon atoms are desiraW a Above 
aB f a methytamano group, ethylamind group, n-propylamino group, isopropytamino group, n-butylamino group, dimethyl- 
amino grotp, cfiethylamino group, dpropylamino group and diisopropylamino group are desiraWa 

Exanples of "an alkytthio group having 1 to 8 caibort atoms" represented by R, or R2 include straight-chain and 
branched alkytthio groups having 1 to 8 carbon atoms, and typical suitable examples thereof include a methytthio group, 
ethyfthio group, n-propytthio group, isopropytthio group. n-butylthio group, isobutyithio grotp, t-butytthio group, iv 
pentytthio group, n-hexyfthfo group, n-heptytthfo group and n-octyfthio group. 

Examples of "an ammonium group which may be substituted" represented byR 1 orR 2 include a trimethyf ammonium 
group, a triethyiammonium group and ammonium groups represented by the following formulae (3-1) to (3-14): 




if IT M If 

R 12 "\_y R 12 '\-^ .<\-J 

(3-1) (3-2) (3-3) (3-4) 
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IT If 

' \ / \ f R 12 

(3-5) (3-6) 




(3-8) (3-9) (3-10) 



^ t^,, U^Jt, 

(3-11) (3-12) - (3-13) (3-14) 



The add residue found as a counter ion to the eve "ammonium group which may be substituted" is required to 
be usable as a portion of drug, and examples of the add residue indude inorganic add residues for example derived 
from hydrogen chloride, hydrogen iodide, hydrogen bromide, tetrafluoroboric add. perchloric add and phosphoric acid, 
organic sulfonic add residues such as metnanesutfonic acid, toluenesutfonicadd. camphorsurfonic add and 1 ,5-naph- 
thaienedisutfonicacid. and caiboxyOc adds such as lactic add. maleic add and malonic acid. In these formulae, each 
of R 1t and R t2< is independently a straight-chain or a branched aJkyl group having 1 to 8 carbon atoms, arid suitable 
examples thereof indude a methyl group, ethyl group, n-propyl group, isopropyl group, n-butyf group, isobutyt group. t- 
butyl group, n-pentyl group, n-hexyl group, n-beptyl group and n-octyl group. 

Examples of "a sutfonium group which may be substituted" represented by R, or Rj indude sutfonium groups sub- 
stituted by a straight-chain or a branched alkyt group having 1 to 3 carbon atoms, and typical examples thereof indude 
a dimethytsuffonium group, diethylsutfonium group, inethylethyteuTfoniiim group, methytpropyisutfonium group, dusopro- 
pybutfonium group. metfiyCsopropyteutfonium group, and suffonium groups represented by the formulae (4-1) or (4-2): 
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(4-1) (4-2) 



The acid residue bound to the above "sutfonium group which may be substituted" is required to be usable as a 
portion of drug, and examples of the acid residue include inorganic acid residues such as hydrogen chloride, hydrogen 
iodide, hydrogen bromide, tetraf tuorcboric add. perchloric add and phosphoric acid, organic sulfonic acid residues such 
as methanesulfonic add. toluenesuHonic add. camphocsuHonjc add and 1,5-naphthalenedisulfonic add. and carboxyfic 
adds such as lactic add. maleic acid and malorric acid. In these formulae. Rn is a straight-chain or a branched alkyl 
group having 1 to 8 carbon atoms, and suitable examples thereof indude a methyl group, ethyl group, rvpropyl group, 
feoprcpyJ group, n-butyl group, isobutyl group, t-butyi group, n-pentyl group, rvhexyl group, n-heptyl group and rvoctyl 
group. 

Examples of "a phenyl group which may be substituted" represented by R t or R2 include a phenyl group which may 
be substituted with at least one of halogen atoms (a fluorine atom, a chlorine atom, a bromine atom and an iodine atom), 
straight-chain and branched alkyl groups having 1 to 5 carbon atoms, straight-chain and branched alkoxy groups having 
1 to 3 carbon atoms, alkoxycarbonyi groups having 2 to 4 carbon atoms, a trifluoromethyl group, a cyano group, an 
amidino group, a guancdino group and dialkylamino groups in which the alkyl groups have 1 to 3 carbon atoms, respec- 
tively. Suitable examples thereof iridude a chJorcphenyi group, dichlorophenyl group, trichlorophenyl group, bromophenyt 
group, dibromophenyl group, trforomophenyl group, fluorophenyl group, difluorophenyl group, trifluorophenyl group, 
jmethyipftenyl group, ethytphenyl group, n-propylphenyl group, isopropytphenyl group. n-txityfphenyt group, isobutytphe- 
tnyJ group, tt-butylphenyl group, n-pentylphenyf group, methoxyphenyl group, ethoxyphenyi group. n-propyk>xypheny1 
group, sscpropyloxyphenyi group, methoxycarbonyf phenyl group, ethoxycartxwiyfphenyl group, n^xopyloxycarbc^yiphe- 
tnyf group, trtfluoromethyljphenyl group, cyanophenyf group, amidinophenyl group, guanidinophenyl group, cfimethylami- 
inophenyfl group, diethylaminophenyl group, dtprcpylammophenyl group, methoxyphenyl group and 3,4,5-irimethoxy 
group. In the case of monosubstition. the position of the substituenf on the phenyl group is the 2-, 3- or 4-posificn; in the 
case of disubstitution, the positions of the substituents thereon are two positions of the 2-. 3-, 4-, 5- and 6-positions; and 
on the case of trisubstitution. the positions of the substituents thereon are three positions of the 2-. 3-. 4-, 5- and 6- 
posffions, unless otherwise noted. 

Examples of "a hetero-five-membered ring group which may be substitutecf represented by R t or R2 indude a 
pyiTdyf group, furyl group, thienyt group, imidazolyf group, oxazolyl group, pyrazolyl group, thiazolyl group, isothiazolyl 
group, isoxazolyl group, pyrrolinyl group, imtdazolkfinyl group, pyrazoltdinyl group, pyrazofinyl group, furazanyl group, 
tetrahydrofuranyt group, triazolyf group and tetrazoyl group. 

Examples of °a hetero-six-membered ring group which may be substituted* represented by R t or R2 include a pyridyfl 
group, pyrimxfinyl group, pyrahyi group. pyraanyJ group, pyrcdazinyl group, pipercdyl group, piperazinyl group, thiomor- 
phdino group. 4-methyH-pperaztnb group, 4-benzyM-piperazino group, 1-morptoiino group, 1-piperidino group. 4- 
ppericSno group and 4-methyl-1 -piperidino group. 

Here, on the above-mentioned °a hetero-five-membered ring group which may be substituted* and °a hetero-six- 
imembered ring group which may be substituted", flhe passage °may be substituted 0 means that this group may be 
substituted by. for example, a halogen atom (a fluorine atom, a chlorine atom, a bromine atom or an iodine atom), a 
straight-chain and branched alkyfl group having 1 to 5 carbon atoms, a straight-chain and branched alkoxy group having 
11 to 5 carbon atoms, an alkoxycarbonyi^ 

a cyano group, an amidino group and/or a diafkytamino group having 1 to 3 carbon atoms. 

°An amino add restdue" as R 1 or R2 is defined specially in the present invention as a group wf^ can be obtained 
by omitting a carboxyi group from an amino actda Suitable examples of this amino acid indude arginine. Wstcdine and 
ffysina 

°A direct bond" presented by R3 means that the substituted or non-substituted phenyl group in the formula (2) is 
directly bonded via no R 3 . 

Examples of a halogen atom represented by R^orRs in the formula (2) include P. a. Br and L 

Suitable examples of a halogen atom of W in -CHgCHgW represented by Re indude a and Br. 

Preferable examples of an alkyl group having 1 to 8 carbon atoms represented by R4 or R$ include a methyl group. 
©Shy! group, n-prcpyl group, isopropyl group, n-butyf group, isobutyf group, t-butyl group, n-pentyl group, n-hexyl group, 
ai-heptyi group and n-octyl group. 



Preferable examples of an alkoxy group having 1 to 8 carbon atoms represented by R4 or R 5 include a methoxy 
group, ethoxy group, n-propyloxy groip. isopropyfoxy group, rvbutoxy group, isobutoxy group, t-butoxy group, n-pentyioxy 
group, n-hexyloxy group, n-heptyloxy group and rvoctytoxy grotp. 

Preferable examples of *an alkyfamino group which may be substituted by a substituted amino group" represented 
by R 7 include a dimethylarrtnoethyl group, dimethylaminopropyl group, dtmethylarrtnobutyf group, cfiethytaminoethyl 
group, dethylamrnopropyl group, diethylaminobutyl grotp. dipropylarronoethyt group, dipropytaminopropyl grotp, d*pro- 
pylaminobutyl group, dusopropytaminoethyl groip, dusopropylaminopropyl group,and diisopropylaminobutyl group. 

Preferable examples of "an amino group which may be substituted by a phenyl group which may be substituted" 
represented by R7 include aniline. 4<jimethylaminoaniline and 4-chloroanilrna 

Preferable exanples of "a benzytamino group which may be substituted" represented by R 7 include benzyfamine 
and 4-dimethyIaminobenzylamina 

As a pharmacologically acceptable salt any salt is acceptable, so far as it is usable as a drug, and exanples of the 
pharmacologically acceptable salt include inorganic acid salts such as hydrochlorides, hydrobromates. hydroiodates. 
sulfates, nitrates and phosphates, and organic acid skits such as methanesutfonates. toluenesulfonates, camphorsul- 
fonates, acetates, fumarates, maleates, citrates, oxalates and tartrates. 

Next the compounds represented by formula (1) will be classified into groups A and B. and typical preparation 
processes thereof will be described. 

Group A: A compound in which R t is a hydrogen atom, a halogen atom or a group represented by formula (2) or 
its pharmacologically acceptable salt 

Groip B: A compound in which is a hydrogen atom, a halogen atom or a group represented by formula (2) or 
Hs pharmacologically acceptable salt 

In the undermentioned description and examples, the following abbreviations represeVit the corresponding com- 
pounds: 

-DOT ... N.N'Klicylohexyk^rbodHmide. 
-COr ... Khf-carbcwTyldniTtid^ole. 
"HOSu" ... N4iydroxysucdnimide. 

•EDCT ... H3<fimethylaminoprc^ hydrochloride. 

TDECP" ... Diethyl cyanopbosphonate. 

*HOBT... 1-hydraxybenzotriazoIe, 

"DMAP" ... 4-dimethyfaminopyridine, 

T)MP ... Dimethyrfonrianride, 

*THF ... Tetahydrofuran; 

-DMSO- ... Dimethyl sulfoxide. 

"IPA" Isopropanol. 

"chlorambusyl" ... 4-[4^is(2<hlGw-oethy0arrurK)}phenyf]butyric acid, and 
Td/C" ... Active carbon with palladium (usually, the palladium content is 5-10%). 

I. Synthesis of an intermediate 

As shown in the following reaction formula (1). an aldehyde of formula (6) and 3.4<Gaminobehzoic add or its ester 
of formula (7) are heated at a temperature of from 100°C to a reflux tenperature, preferably at 130 to 200 P C in nitroben- 
zene, and the temperature of the reaction system is then returned to room temperature. A produced 1 H-2-phenyfoenz- 
imidazole-S^arboxyOc acid derivative or its ester derivative represented by formula (5) can be collected by fiitrafion: 



J 



Reaction formula (1): 
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70 



(6) A 



75 



0aN ^jCr C00fl, ° 

H (5) 



20 

Reaction formula (1) 



25 Here ' me k obtained, this ester can be hydrolyzed as shown in the following reaction formula (2) 

thereby obtaining a 1 H-2-phenylbenzimidazole-5-cart)oxync acid derivative represented by formula (8): 

Reaction formula (2): 

30 



* ^j^ 00 " " NaQH * N tHCr C00H 

H (5) H (8) 

40 Reaction formula (2) 

No particular restriction is put on the amounts of the aldehyde of formula (6) and the 3.4<fiarrrinobenzoic acid 
ester of formula (7). but in general, the amount of the latter Is in the range of from 80 to 1 20 md parts with respect to 
45 100 mot parts of the former. The reaction in nitrobenzene is carried out by heating, until the starting materials have 
disappeared, while the progress of the reaction is observed, but in either case, a heating time of 5 to 100 hours leads 
to successful results. The heating may be earned out continuously or intermittently, but the total heating time should be 



so 



v. " i — - vwwKinwnHi; \n .uwuiurawj, uut uio VJUU ueuuiiy UHW.bnOUUUe 

m the above-mentioned range. The hydrolysis of the ester can be accomplished by heating the ester in the presence of 
sctfurm hydroxideor potassium hydroxide in a mixed solvent of water and ethanot or water and methanol. In this case 
the ratioof water is in the range of from 5 to 90% by weight preferably from 40 to 60% by wefght 
The heating temperature is in the range of from 50*C to a reflux temperature. 

Concretely, if 3-nftrobenzaldehyde or 4-rtrtrobenzaWehyde is selected as the starting material. 1H-2-<3-nitrophe- 
nyhbenzimidazde-S^artx^ic acid or 1 H-2K4^rtrophenyl)benzimida^e-5<arboxync acid can be synthesized by the 
same procedure as described above The compound represented by the formula (8) can be used for the synthesis of 
compounds to the groups A and B. 



cm l 19 I DO M2 



II Synthesis of a compound in the group A 



to 



o r^:?^ JZ? ^ T 9 reaCfi ° n formula (3) ' for exam P ,e - an ^ compound represented by formula (9) having 
R2 [wh,ch « as defined above in the case of the formula (1 )] is bonded to a carboxyGc acid represented by foVn3 

SHTSS? 3 SUteb J ( e „ COndenSin9 *** SUCh as DCC " OH. EDO. or STo obtain 

fS 9 ! 0 ^ * ^ intermediate 15 t0 a corresponding amino compound of formuta (1 1 ) by caTytic 

M^enat.on and thus arruno compound is then reacted with a carbonyl compound represented by formula (12) havto 

SrSS *,^etoTA at0m * 3 hal09en a! ° m ° f 3 9fOUP repreSerted by ,ormula < 2 » to ^ize a compound of 



Reaction formula (3): 



W Jp^(8) (9) 




H 2 N -^y^/ N J^pCONH(CH^ fl R 2 
H 

RttCH^COOH (12) ^ ( ffl ^ < ^^l^ N jQ-<X)NH(q^ 
Reaction formula ( 3 ) 

in the *J^^^* e b ° ndin9 ° f th6 amin0 com P ound of fo^a W and the carboxyfic acid of formula (8) 
DMFTpTefe^ed a96nt VariOUS Wnds 01 ***** are usable, but DMF or a mixed solvent containing 

SnbTcST^K^ < SLH° Ut . in range of from " 5 to 30 ° a 0uri "8 reactioa the progress of the reaction 
can be observed, but a reaction time is usually in the range of from 1 to 50 hours. 

fov^^mn3,TS • epf !!!!! ted b/ ^ (9) having Rz. there can be used a compound synthesized from 
Srtnoo^XS? ^^TPJ^T reaCtK,nS ' W a commerdaI 'y available reagent For example, when dimetnyl- 
n^S^^f^^^^ Z ^^^'nopropylamine Is used as the compound of formula (9).a 
^SSS^^SSS^ Wh ,' Ch . R2iSa 6ubstitut€d amino 1W- Alternatively, when methyithio^opylamine. 

or ai^eti^ammonnim group can be introduced into fy. The phenyl group which may be substituted the heteroS 

may be substituted, or the hetero-six^Sd ring group whSJS subSe^cat 

Aconpc^indinwhk^^isanamidinogrc^canbe synthesized as follows 

ona^f^^o* 16 *2? n9 l eaC80n f ° rmula (4) ' 106 carooxv1ic «* of formula (8) is first reacted with p-aminopropi- 
onrtrile to obtain a reaction mixture containing a compound of formula (13) 

or H^feS^^r^n^! 9 ^^ 88 DCC - ^ EDCI w DECP can be used. A method in which HOBt 
or HOSu ts added to OCC can also be used. The reaction is suitably earned out at 0 to 30*C. 
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Next this reaction mixture is suspended in ethanol and a hydrogen chloride gas is then fed. Afterward, the resultant 
crystal is collected by titration, and then dissolved or suspended in a solvent Ammonia gas is further introduced into 
the solution to obtain a desired anwSno compound represented by formula (14). In this case, the solvent is preferably 
ethanol or a mixed solvent of ethanol and methanol. In the mixed solvent the ratio of ethanol can optionally be selected 
in the range of from 10 to 100%. If this amkfino compound is used as the compound of formula (10) in reaction formula 
(3). the compound of the group A in which R2 is an amidino group can be obtained: 

Reaction formula (4): 



Typical examples of the compound of formula (8) in the reaction formulae (3) and (4) include lH-2-(3-nitrophe« 
nyi)benzimkiazole*5<aiboxyik: add or 1H-2^4-nitrophenyl)bem acid. 

Next reference will be made to a synthesis method of a compound in which R 1 is a desired group. 

For example, a compound in which R t is a substituent represented by formula (2) can be synthesized by a process 
shown by the following reaction formula (5): 






NH 

CONH(CH2) 2 CNH 2 



Reaction formula (4) 



Reaction formula (5): 
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R 



j- R 4 



to 



fi*^ w ^(CHo) m COOR, ft . . W\/r 



(15) ^(CH^COOR^ Wv (CH2 , m COOR t o 
(HOCH 2 CH 2 ) 2 N-/ J 



<s SOCI 



(17) ^^(CH^COOR,,, 



yf'^Rs 

(CICHzCH^aN-f *3 * 

( 18 ) Ws '(CH 2 ) m COOR 1 o 



(CICH 2 CH2) 2 N-f \ 

(19) X =^(CH 2 ) m COOH 

Reaction formula (5) 

In the first plac* a carboxylic acid ester derivative of formula (15) having a nitro group is reduced to a correspond- 
'ZT^T?? ^J 0 "™' 3 ( 16 > by catalytic hydrogenation using Pd/C as a catalyst. At this time, methanol. eta* 
OMF and the 6ke can be used singly or in the form of a mixture of two or more thereof as a solvent The reaction is 
prderaWy earned out at a temperature of from o to 30«C. A reaction time is in the range of from 30 minutes to 2 hours 
As mecarboxyfic acd derivative represented by formula (IS) which can be used herein, there can be used a com- 
pound synthesized from known compounds by known reactions, or a commercially available reagent 
. J e PT oduced amino compound of formula (1 6) is reacted with ethylene oxide to obtain a compound of 

\ST2£ !L ' 8 m,xture obtained *V mixing a solvent such as water. THF. dichtoromethane or benzene and 
T ° P ^, rati0 030 as a The reaction is preferably carried out at a temperature of from 

-20 to 120*0. A reaction tone is suitably in the range of from 1 to 50 hours. • 

r _^T or ^f 1e J" OWWP of compound of formula (17) is replaced withaClgroupbytheuseofa suitable 

n^n 0 !^^^ Chk>ride - P hos P horus Pentachloride. phosphorus oxychloride. mesyl chloride (in 

^^^^^^f 10 ? 8 80(1 sodium cWoride - a combination of mesyl chloride and lithium chloride, or 
d^otophenytoho^h^ 

^™°^°°° C - 71,6 reac f ,on fime fe <he range of from 20 minutes to 5 hours. In this case, a usual solvent such 
^t^ ^ 6 • Can 1)6 U8ed Moreover - ■* eCvent can be mixed with OMF. When thionyt chloride 

oroxalyl chloride is used, the rea<^ can be earned out without solvent , 

r^I^^S^ by formu,a ( 18 > can be hydrolyzed with an acid to obtain a carboxyfic acid derivative 

cSSf^h^o ' e ^ mp,e ' the Mrofysis can be successfully accomplished with concentrated hydro- 

n^JH^l^ TOf T Und J° f J°T Ula (19) isusedastfie compound of formula (12) in the reaction formula (3). the com- 
pound of the group A m which R, is a 6ubstituent represented by formula (2) can be obtained 

nJ^^^^T 6 !!^^^" 16 ' 1 * formute (,t J canbe »<> compound represented by formula 
£?i5,? ^ condensing agent such as DCC. CDI. EDCI or DECP. In this case, a usual solvent is usable 

but OMF or a mixed solvent containing OMF is preferred. The reaction is preferably carried out in the range of from-5 



10 



EP0719 765 A2 



to 30°C. During the reaction, the progress of the reaction can be observed, but the reaction time is usually in the range 
of from 1 to SO hours. Alternatively, the compound of formula (19) can be treated with thionyl chloride or oxatyf chloride 
in a usual solvent (e.g.. methylene chloride chloroform, toluene and OMF can be used singly or in the form of a mixture 
of two or more thereof) to obtain an acid chloride, and this product can be then reacted with the compound represented 
by formula (1 1) to bond them to each other. Here, the reaction is preferably carried out in the range of from -5 to 30°C. 
During the reaction, the progress of the reaction can be observed, but the reaction time is usually in the range of from 
1 to SO hours. 

Another side chain represented by R| can also be prepared by using commercially available reagents and several 
steps of known reactions. 

III. Synthesis of a compound in the group B 

First a technique of introducing Ffe will be descrfced. 

To start with, reference will be made to the synthesis of a compound in which R 2 is. for example, a substituent 
represented by formula (2). 

The introduction of Re into the substituent represented by formula (2) can usually be achieved by each of the following 
two methods. 

Method* 

As shown in the following reaction formula (6). a halogenated benzene derivative fin formula (20). F is shown as an 
example of a halogen atom) containing a nrtro group and suitable substituents which is>epresented by formula (20) is 
reacted with N,Nrbis(2-hydroxyethyl)amine to obtain a compound of formula (21). In this time. DMSO is used as a solvent 
and the reaction temperature is in the range of from 20 to 1 50*C. The reaction time is preferably in the range of from 30 
minutes to 10 hows. As the halogenated benzene derivative containing the suitable substituents, there can be used a 
commercially available reagent or a compound which can be synthesized by the use of a known reaction. For exanple. 
the halogenated benzene derivative containing an amicfino group can be introduced from a halogenated benzene deriv- 
ative containing a cyano group by the utilization of a known reaction. 

Next the thus obtained intermediate of formula (21) is reacted with a suitable chlorinating agent such as thionyl 
chloride, oxalyl chloride, phosphorus pentachloride, phosphorus oxychloride. mesyf chloride or a combination of mesyt 
chloride fin DMF) and sodium chloride to obtain a chloride of formula (22). The reaction is carried out at 0 to 150°C. and 
a reaction time is in the range of from 5 minutes to S hours. As a solvent there can be used a usual solvent such as 
chloroform, benzene or toluene. Furthermore, such a solvent can be mixed with DMF. In addition, the reaction can be 
carried out without solvent 

Reaction (6): 




^LRs HN(CH 2 CH20H) 2 



—A 



(20) ~ F 0MS ° (2l) W N(CH 2 CH 2 OH) 2 

SOCt 2 y^V^ 

Reaction formula ( 6 ) 



MethodB: 

As shown in the following reaction formula (7). an aniline derivative (in the case that p is 0) or an aminoalkytbenzene 
derivative fin the case that p is 1 or more) having a nitro group and suitable substituents which is represented by formula 
(23) is reacted with ethylene oxide to obtain a compound of formula (24). As a solvent at this time, there can be used a 
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mixture obtained by mixing a solvent such as water. THF, dichloromethane or benzene with acetic acid at an optional 
ratio. The reaction is suitably carried out at -20 to 120*0. and a reaction time is suitably in the range of from 1 to 50 
hours. As the aniline derivative or the aminoalkyfbenzene derivative having the nitro group and the suitable substituents 
there can be used a commercially available reagent or a compound which can be synthesized by the use of a known 
reaction. s 

Next the compound of formula (24) can be chlorinated with a suitable chlorinating agent such as thionyl chloride, 
oxalyt chloride, phosphorus pentachloride, phosphorus oxychloride. mesyi chloride (in DMF) or a combination of mesyi 
chloride and sodium chloride to obtain a compound of formula (25). The reaction is suitably carried out at 0 to 150°C. 
and the reaction time is in the range of from 5 minutes to 5 hours. As a solvent there can be used a usual solvent such 
as chloroform, benzene or toluene. Furthermore, such a solvent can be mixed with OMR In addition, the reaction can 
be carried out without solvent in the case of thionyl chloride or oxalyt chloride 

Reaction (7): 



(23) ^CH^pNHa mS=<S 

R 



(24) (CH2) p N(CH 2 CH 2 OH)2 



T 4 

SOCI 2 ■ jT^ r s 

(25) XCH2) p N(CH 2 CH 2 CI) 2 
Reaction formula (7) 



Each of the compounds of formulae (22) and (25) obtained in the above-mentioned methods A and B can be 
further subjected to the following reaction to introduce the substituent represented by formula (2) into the compound in 
the group B. w i~ 

Inthefirstplace, each of these compounds (nitro compounds) is catalytically hydrogenated to obtain a corresponding 
amino compound. The reaction formula in which the compound of formula (22) is used is as follows. 

Reaction formula (8): 



''\ Rs * Pd/c A- r * 

(22) ' N(CH 2 CH 2 C0 2 . (26) X ='VH 2 CH 2 CI) 2 

Reaction formula (8) 



The nitro compound of formula (25) can also be converted into the amino compound in the same manner. 
When hydrochloric acid is added in an amount equal to or more than mols of the nitro compound, usually in an 
amount of from 1 to 1.2 mols at the catalytic hydrogenation. the amino compound can be stably obtained. The catalytic 
hydrogenation is suitably carried out at 5 to 30«C. and a usual solvent can be used. For example. DMF or a mixed solvent 
of DMF and methanol Is desirable. The ratio of DMF in this mixed solvent can be selected in the range of from 5 to 100%. 
preferably from 20 to 100%, 
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For the synthesis of the corresponding amino compound from the usual nitrobenzene derivative, there is usually 
employed the catalytic hydrogenatlon using Pd/C as a catalyst or a process utilizing a reaction in which tin chloride and 
hydrochloric acid are used In particular, as the reduction method of the above-mentioned nitrobenzene derivative to 
which N.N^is(2^toroethyQamino group is bonded, there is known a reduction method using tin chloride and hydro- 
chloric add. as reported in. for example. J. Chem. Soc. p. 1972-1983 (1949) or J. Med! Chem. Vol. 33. p. 1 12 to 121 
(1990). 

However, in place of this usual method, the following technique can also be used to efficiently perform the reduction 
reaction, and some treatments subsequent to the reaction can easily be accomplished advantageously. That is to say. 
the nitro compound which is the starting material is dissolved in a suitable solvent for exanple, a single solvent or a 
mixed solvent of ethanol. methanol, ethyl acetate. THF and DMF. and Pd/C is then added in an amount corresponding 
to 0.5 to 50% by weight of the nitro compound, followed by hydrogenation at room temperature under atmospheric 
pressure, to obtain the corresponding amino compound. At this time, hydrochloric acid can be added in an amount equal 
to or more than mols of the nitro compound, usually in an amount of from 1 to 1.2 mots. The catalyst is removed by 
filtration and the solvent is then distilled off. followed by a treatment with one or more kinds of suitable solvents such as 
ethanol, IPA and ether, whereby a desired hydrochloride can be simply obtained. 

Furthermore, as shown in the following reaction formula (9). an amino compound of formula (28) can be synthesized 
from a carboxyfic add of formula (27) in accordance with a process shown in J. Med Chem. Vol. 33. p. 301 4-301 9 (1990). 

Reaction formula (9): 



o XJ-^nCOOH y V(CH 2 ) n NH 2 

* (27) (28) 



Reaction formula (9) 



By the use of this process, an aminoalkyfoenzene derivative can be synthesized in which R 3 is a chain having 
two or more methylene groups. 

Here, the compound of formula (26) corresponds to the compound of formula (28) in which n is 0 and Re is an N.N- 
Ks(2<Noroethy9amino group. In the following description, therefore, reactions using the conpouhd having formula (28) 
will be referred to. but needless to say. the compound of formula (26) can be used as the compound of formula (28). 

As shown in the reaction formula (10). a benzimidazole derivative of formula (8) is bonded to the amino compound 
of formula (28) in the presence of a usual condensing agent (CDI, OECP. OCC. a combination of DCC and HOBt. or the 
like) to synthesize the compound of formula (29). 



Reaction formula (10): 
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R 4 

Xj^'LJT + H2N(CH2) n -f < 

^\_^/ N r^VCONH(CH 2 ) n — / Y 5 

,s W (29) «6 

Reaction formula (10) 

As a «*vent for this reaction. OMF is desirable, but another usual solvent can also be used. The state of this 
^ ?IL ^f^™ ° rtheDket0 ^ «>"Plcfion of the reaction, but the reaction is preferably 

earned out for a period of from 1 to 40 hours. The reaction temperature is preferably in the ranged from -5 to 40-C 
Moreover, asxhown in the following reaction formula (11). thenrtro group of the compound of formula (29) can be 

reduced to a correspond.^ amino group by catalytic hydrogenation using Pd/C as a catalyst 

s Reaction formula (11): 



°a N ^Q^ N J^CONH(CH^-^ 5 "* Pd/C 



(29) R 

\=/ N-^^ (30) ^ 
H 

Reaction formula (11) 

This reaction proceeds substantially quantitatively. In this case, ethanol. methanol and OMF can be used singly 
or m a cornbrat,™ of two or more thereof as a solvent At this time, hydrochtoric acid can be added in an amount equal 
to or mcxe than rnote <rf the nrtro compound, usually in an amount of from 1 to 1 ^ mote. The reaction is preferably earned 
out at a temperature of frcmO to 40«Cfc< a p 1 
w J^*?^^ aniline derivative in the reaction formula (10) and the successive reducing reaction in the reaction 
Jl 8 ™* 1 route ^'ch has not been found in literature so fee For example, a bonding 

S^l^^^ll^ N - N ^(2^oroethy0-1.4^nylenediarnine is disclosed in Japanese Patent 
^^^2?^^ acfetarrycforroietyteprevfouslysy^ 

^£™ t ™TT ^ Ve _ d f e,0ped the «* even if the aniline derivative moiety is previously introduced 

into the molecule, the desired compound can be obtained in a high yield 

Next as shown in the following reaction formula (12). the amino compound of formula (30) obtained by the previous 

^^DCCCn?^ SJJtTS defivative * fomxrfa (12) in the presence of a usual condeSgtgent 
such as DCC CDI. EDCI or OECP to introduce a R, moiety to the amino compound, thereby obtaining a compound in 
thegroupB(R2isagroupsbowninfc<muJa(2)]. ^w^myawnvounum 
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Reaction formula (12): 



(30) W Re 



R 4 R^CH^COOH 
V" 6 (12) 



(30) 

Rt(CH 2 ) m CONH^x N ir ^ C0NH (CH 2 ) 0 --f Y * 



Reaction formula (12) n . 



As a solvent for this reaction, a usual solvent is usable, but DMF or a mixed solvent containing DMFis preferred 
The reaction is preferably earned out at a temperature of from 0 to 40 C C for a period of Tfrom 30 minutes to 40 hours. 

The employment of the following process permits the synthesis of a compound in the group 6 in which R t is a 
hydrogen atom, a halogen atom or a group other than the groups represented by formula (2). 

For example, as shown in the following reaction formula (13). a compound represented by formula (32) can be 
methylated in accordance with a technique descrtoed in J. Org. Chem. Vol. 25. p. 804-807 (1960) or with the aid of a 
usual methylating agent (eg., methyl iodide, dimethyisulfunc acid or methyl p-toluenesulfonate) to obtain a sulfonium 
derivative represented by formula (33). 



25 



30 Reaction formula (1 3): 



35 



5 

CH 3 I 



so 



? 4 R 

, W^nJ^I (.32) 

W"< N JkJ (33) W R6 

H 

Reaction formula (13) 

As a solvent for this reaction, formic acid, acetic acid, acetone or the like can be used. Alternatively, the reaction 
can be carried out without solvent The reaction is preferably carried out at a temperature of from 0 to 60»C for a period 
of from 1 to 60 hours. 

A counter anion (f) of the sulfonium compound obtained here can be converted into another anion in a known 
manner. For example. I" can be converted into CT by the use of a CT type ton exchange resin (Dowex 1x8). 

In the above-mentioned reaction formula (12). when a compound in which is a substituted or an unsubsttuted 
an*r» group is used as toe compound of formuM^ 
substituted or the unsubstrtuted amino group. 

The thus obtained compound in which R, is the amino group substituted by two alkyl groups is further alkylated In 
a known manner, whereby this compound can be converted into a compound in which R, is an ammonium group. 



Furthermore, as shown in the following reaction formula (1 4). a compound represented by formula (34) is methylated 
with methyl iodide to obtain a compound represented by formula (35). 

Reaction formula (14): 



10 



15 




II -J-(CH 2 ) m CONH 
*N 



CH,l 



\=/ N-^v^ (34) 



H 



Ms 



1 4 - 

\— / n-^J (35) ^ R 6 
H 



CH 3 



Reaction formula (14) 



At this time, a usual solvent such as methanol, acetone, chloroform or methylene chloride is used. The reaction 
5 is preferably carried out at a temperature of from -5 to 50*C for a period of from 1 to 50 hours. 

Moreover, as shown in the following reaction formula (15). when the amino compound of formula (30) is reacted 
with guanidoaceticacid, a compound of formula (36) can be synthesized in which a guanidino group is introduced into R t . 

Reaction formula (15): 



H 2 N 




H 




XJNHfCH^-f x <) 
(30) 




> 

Re 



NH. 

H 2 N-H-N-CH 2 COOH 
H 



NH R 4 

^^- W2CONH -Q_/jQ-CONH,CH 2) „-0 

H 

Reaction formula (15) 



Re 



A compound in which Ri is an amkfmo group can be synthesized as follows. First, the amino corrpound of formula 
(30) s bonded to a carboxyOc acid derivative having a cyano group such as 3-cyanoproplonlc acid in the presence of a 
usual condensing agent such as DCC. COI. EDCI or OECP. As a solvent for this reaction, a usual solvent Is usable, but 
w a m,xed containing OMF is preferred. The reaction Is preferably earned out at a temperature of from 0 
to 40°C for a period of from 1 to 24 hours. The resultant product Is dissolved or suspended in a solvent and a hydrochloric 
acid gas is then blown therento. thereby obtaining an imidated compound. This compound is then dissolved or sus- 
pended in the solvent and an ammonium gas is then blown thereinto, thereby synthesizing the desired compound In 
which the anftfino group is Wnxfoced Into R v As the solvent ethand. iiietna^ 
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this case, the reaction is preferably carried out at a temperature of from 0 to 40°C for a period of from 30 minutes to 24 
hours. 

Another compound can be synthesized by changing starting materials under the above-mentioned conditions. 

The compounds in the groups A and B can be synthesized as described above, but the synthesis of a compound 
5 in which both of and R2 are groups represented by formula (2) can be accomplished, for example, as follows. 

In the f irst place, as shown in the following reaction formula (16). a compound (a nitro compound) represented by 
formula (37) can be reduced to a corresponding amino group of formula (38) by catalytic hydrogenation using Pd/C as 
a catalyst In this case, ethand, methanol and OMF can be used singly or in a combination of two or more thereof as a 
solvent 

10 

Reaction formula (16): 



is 



^Mf^ (38) ^* 



30 



Reaction formula (16) 



At this time, hydrochloric add can be added in an amount equal to or more than mols of the nitro compound* 
usually in an amount of from 1 to 1.2 mols. The reaction is preferably earned out for a period of from 10 minutes to 20 
35 .hours. 

Next as shown in the following reaction formula (1 7), the amino compound of formula (38) can be reacted with a 
caiboxyiic acid derivative of formula (39) to obtain a compound represented by formula (40). 



40 



45 



50 



55 



Reaction formula (17): 
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Reaction formula (17) 



At this time, a usual condensing agent (eg.. DCC. CDI f EDCI or OECP) can be used. As a solvent for the above- 
mentioned reaction, a usual solvent is usable, but DMF or a mixed solvent containing DMF is preferred. 

The reaction is preferably carried out at a temperature of from 0 to 40°C for a period of from 30 minutes to 40 hours. 

Examples of the compound of formula (1) according to the present invention win be enumerated in Table 1 given 
below. In Table 1, a counter anion is neither shown for an ammonium group nor for a sutfonium group, but any counter 
anion is usable, so far as it is pharmacologically acceptable. When the counter anion is required to be specified its 
typical example will be mentioned. 

The compounds of the present invention can be used as anticancer agents having excellent activity. Examples of 
carcinomas to which the compounds of the present invention can be applied include leukemia, osteosarcoma, breast 
cancer, ovarian cancer, stomach cancer, colon cancer, lung cancer, and head and neck cancer. In addition, the com- 
pounds of the present invention can also be utilized as antimicrobial agents and antiviral agents. 

Pharmaceutical compositions can be prepared en accordance with well-known techniques. 

Various dosage forms can be selected in compliance with the purpose of a medical treatment, ami typical examples 
of the dosage forms include solid preparations, liquid preparations and other preparations such as suppositories. These 
dosage forms will be descrfoed in more detail. 

Examples of the solid preparations Include tablets, pills, powders, granules and capsules; examples of the liquid 
preparations endyde injectable solutions, suspensions, syrups and emulsions; and examples of the other preparations 
frictude suppositories. 

In preparing the pharmaceutical compositions in the form of the tablets, there can be used a wide variety of camera 
which have beep heretofore well known in this field. Examples of the camera include excipients such as lactose, sucrose, 
sodium chloride, glucose, starch, calcium carbonate, kaolin, crystalline cellulose and silicic acid; binders such as water! 
othand. prcpanol, simple syrup, glucose solution, starch solution, gelatin solution, shellac solution, methyl cellulose 
solution, hydroxyprcpyl cellulose sdution, polyvinyl pyrrofidone solution and caiboxymethyl cellulose solution; disinte- 
grators such as dry starch, sodium alginate, agar powder, sodium hydrogencarbonate, calcium carbonate, pdyoxyeth- 
ylene sorbrtan fatty actd esters, sodium lauryi sulfate, stearic add monoglycerfde, starch and lactose; disintegration 
inhibitors such as sucrose, stearic acid, cacao butter and hydrogenated oil; absorption promoters such as quaternary 
ammonium bases and sodium lauryi sulfate; humectants such as glycerin and starch; adsorbents such as starch, lactose, 
haofin. bentonite. colloedai ©fide add. crystalline cellulose and fight anhydrous silicic add; and lubricants sudi as fate, 
stearates, boric acid powder and polyethylene glycol. 

if necessary, the tablets can also take the usual forms of coated tablets such as sugar-coated tablets, gelatin-coated 
tablets, enteric coated tablets, film-coated tablets, bilayer tablets or multilayer tablets. 

In preparing the pharmaceutical compositions in the form of the pills, there can be used a wide variety of camera 
which have been heretofore well known in this field. Examples of the carriers inciude exepenis such as glucose, lactose, 
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starch, cacao butter, hardened vegetable oil, kaolin and talc; binders such as powdered acacia, powdered tragacanth 
and gelatin; and disintegrators such as carboxymethyfceflulose calcium and agar. 

The capsules can be prepared in accordance with a usual procedure, i.e.. by mixing a compound as an active 
ingredient with any of the previously enumerated earners, and then filling the resulting mixture into hard gelatin capsules, 
soft capsules or the like. 

In preparing the pharmaceutical compositions in the form of the injections, solutions, emulsions or suspensions 
diluents are used. Examples of the diluents which can often be used in this field include water, ethanol. macrogd. 
propylene glycol ethaxylated isostearyl alcohol, polyoxylated isostearyj alcohd. polyoxyethylene sorbitan fatty acid 
<esters. cotton seed cfl, com oa, peanut oa and dive ol Moreover, the compounds of the present invention can also be 
used in the form of aqueous suspensions prepared by adding water thereto in the presence of a suitable surfactant or 
in the form of emulsions prepared with the aid of a surfactant such as polyoxyethylene hardened castor oil (HCO60). 
Furthermore, sodium chloride, glucose and/or glycerol may be contained in the pharmaceutical compositions, and a 
usual solubilizer, buffering agent and/or smoothing agent may be added thereto 

In preparing the pharmaceutical compositions in the form of suppositories, there can be used a wide variety of 
carriers which have been heretofore wefl known En this field. Examples of the carriers include polyethylene glycol, cacao 
butter, higher alcohols, esters of higher alcohols, gelatin and semisynthetic glycertdes. 

If necessary, the pharmaceutical compositions can contain colorants, preservatives, perfumes, flavors, sweeteners 
and/or other drugs. 

Wo particular restriction is put on an administration manner of the pharmaceutical compositions of the present inven- 
tion, and they may be administered in accordance with the form of the pharmaceutical composition, the age. sex and 
other conditions of a patient and the severity of a disease. For example, the tablets, pills, solutions, suspensions, emul- 
sions, powders, granules, syrups and capsules can be orally administered. The injectiorte can be intravenously admin- 
istered alone or after being mixed with a usual infusion fluid such as glucose or an amino add. Alternatively, they may 
also be administered intramuscularly, subcutaneously or intraperitoneally as required. The suppositories can be admin- 
istered intrarectal^. The dose of the pharmaceutical compositions of the present invention can be suitably determined 
2n compliance with the administration manner, the age, sex and other conditions of a patient and the severity of a disease. 
However, the dose should usually be determined so that the amount of the compound as the active ingredient may be 
on tfre range of from about 0.001 to 1 .000 mg per day for an adult Moreover, it is desirable that each unit dosage form 
of the pharmaceutical composition to be administered contains the compound as the active ingredient in an amount in 
the range of about 0,001 to 1 ,000 mg. 

Generally speaWng. anticancer agents, for example, even agents such as adriamycin and cisplatin which have often 
been used, have no small side effect A4 a present technical level, the side effect should be judged in consideration of 
relations with functional strength, and the problem of the side effect is unavoidable to some extent The side effect of 
the compounds according to the present invention is at such a level as to be acceptable as the anticancer agents. 
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Table 1 Qj 

RrfCHddCONH-^^ 



H 



Compound No. - R t 



m 



1 (CICHaCH^jN-^^— 0 



R 2 



NH 



n 



2 (ac^CHjJjM-^^— 3 



NH 
— "-NH, 



(C!CH 2 CH2)2N-^^— 
H 3 C 



NH 

-ILnh, 




(aCHaCHjJjN-/^ 
H 3 CC» 

(CICHjiCH^jN-/ - ^- 

a 

(ClCHaCH^^-^^— 
CH, 



0 



0 



0 



NH 
-1L-NH, 



NH 
— H-NH, 



NH 

-1Lnh s 



(CICHjCHjJjN-^A— 0 
CI 

(aCH^H^-^^-O- I 



NH 



NH 

-H-nh, 



9 (CICHjCHaJjN 



-6 



NH 
-«-NH, 
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Table 1 (2\ 

R l( CH 2)w WNHHQ^X^r^ NH(CH2)nRj 



H 



Compound No. m r 2 



10 (CICH 2 CH 2 ) 2 N-/~\— 0 -S*-CH 3 

\=/ CH 3 

11 (CICH 2 CH 2 )2N-/~\— 3 -?*-CH3 



12 (CICHaCHJjN-^V- 0 -S*-CH 3 

>=/ CH 3 
H 3 C 



13 (CICH 2 CH 2 ) 2 N-fy- 0 — S*-CH 3 

W CH 3 
H 3 CO 



14 (CICH^H^-/ - ^— 0 • -S*-CH, 

>=/ CH 3 

a 

15 (aCHaCH^jN-^V- 0 -S*-CH 3 

W CH 3 
CH, 



16 (CICHjCH^jN-^V- 0 -S*-CH 3 

a CH3 



17 (aCHjCHaJ^-^V-O- 1 -S'-CH, 

\=/ CH 3 



18 (CICHaCH^jN-/"^ 0 -S*-CH 3 

\=/ CH, 



n 



eru /is rtt az 



Table i r3l 



H 



Compound No. 



m 



R 2 



19 (aCHaCHjfeN-^^— 0 



NH 



20 (CICHaCHjJjN-^^— 3 



NH 

— NH-JI-NH 2 



21 (CICHjCHj)^ 



-Q- ° 



NH 

— NH-H- NHj 



22 



(aCH 2 CH2)2N-/^ — 0 
H3CO 



NH 

— NH-D-NHa 



23 



24 



<CICH 2 CH 2 )2N-^\— 

ci 

(aCHjCH^N-^^— 
CH, 



0 



NH 

— NH-H- NH 2 



NH. 
— NH-U-NHj 



25 



(aCH 2 CH2) 2 N-/~\ — 

a 



0 



NH 

— NH-B-NHa 



26 (CJCH 2 CH 2 )aN-^^-0_ i 



27 (CICHaCH^jN 



<S 0 



NH 

— NH-JL-NHa 



NH 

— NH-"— NH 2 
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Table 1 (41 



H 



Compound No. R 1 



m 



R 2 



n 



28 



(aC«2CH2) 2 N-^^ — 0 



— N-CH 3 
CH 3 



29 (ClCH^Ha)^-^^— 3 



— N-CH 3 
CH 3 



30 



31 



(CICHzCHjJaN 

H 3 C 



H 3 CO 



"P- 0 



32 (CICH^H^ 



33 (CICHjCH^jN 



CI 

CHa 



0 



— N-CH 3 
CH 3 



-N-CH 3 
CH 3 



-N-CH 3 
CH 3 



— N-CH 3 
CH 3 



34 (CICHjCHJaN-^V V- . 0 

CI 



-N-CR, 
CHa 



35 (OCHjCHJaN 



— N-CH 3 
CH, 



36 (CICHjCHjJjN 



<5 



— N-CH 3 
CH 3 
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Table 1 fSl 

R,(CH dro CONH-^^j|^ CONH ( CH ^ 



H 



Compound No. m R 2 

37 (OCHaCHaJaN-^^— 0 -a 

38 (CCCHjCHj)^-^^— 0 -Br 



39 (CICH 2 CH 2 ) 2 N-^^— 0 



44 H 



-S-CH 3 



40 <acH 2 cH3, 2 N-^3_ o 

CH 3 
N 

41 (acHjCH^N-^J^— o — ^3 



H 



42 (aCHjCH^^-^-^- o 

yf — > . — . NH 

43 (CICH^H^-^J— 0 _£J_nJ1_ N H 



CH 3 
-N-CH, 



45 H o * H 



— fl-NHj 



n 



0 
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Table 1 (6\ 

Ri(CHJ m CONH. 



/-y^Nj^p-CONHtCH^Ra 
H 



Compound No. R, m R 2 



48 (aCHaCHJjN-^^ 
H 3 C 




H 3 CO 



NH 
-J1-NH 2 



49 (Cic^ch^-^- 0 n H M „ z 



50 (CICHaCH^-^- 0 ff*^ 



a 

51 (CICHaCH^jN-Q— 0 _JL, 

CH 3 



52 (oc^ch^-^V 0 . JtJ^ 

a 

53 (ac^cHjjjN-^^-o- i -JLnh 2 



54 (CICHaCHjJjN-^ \) 0 J2" 



NH 2 



n 



46 (QCH^H^jN-^- 0 _JL N h 2 

47 (C.CH.CH^-Q- 3 _JL NH , 



CI- U / 13 /OO f\£ 



Table 1 /7 ^ 

Ri(CH2) m CONH 




H 



Compound No. R, m p 2 

55 (CICHjCHjJjN-/""^— 0 -S*-CH 3 

^ == ^ CH 3 

56 (CICHjCHjJjN-^^ — 3 — S*-CH 3 

CH 3 

57 (aCHaCHj)^-/"^— 0 — S»-CHj 

ch 3 

H 3 C 



58 (aCH 2 CH 2 )2N-^^_ 0 ~S*-CH 3 

H 3 CO 3 



59 (CICHjCHjJjN-/ - ^ — o — S*-CH 3 

60 (CICHjCHj)^-/ - ^— 0 -S*-CH 3 

M CH 3 
CH-, 



61 (aCHjCHzJjN-/ - ^ — 0 - ?* _CH 3 



62 (aCH 2 CH 2 ) 2 N-/~ V-O- I — S*-CH 3 

CH-* 



3 



63 (CICHjCHJjN-/ - ^ 0 -S*r-CH 3 

X==/ CH 3 



26 
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Table 1 #8i 
Bi(CHj) m CONH, 



^3~~^ N X^r CONH(CH2>oR2 



H 



Compound No. R f 



m 



R 2 



64 (CICHaCH^jN-^y- 0 



NH 



65 (C1CH 2 CH 2 ) 2 N-^^— 3 



NH 

— NH-&-NH, 



66 (CICH 2 CH 2 )2N 

H 3 C 



NH 

— NH-1L-NH, 



67 



(CICHjCHjkN-/ - ^— 
H 3 CO 



NH 

— NH-JL-NH, 



63 (CICHzCH^N-^A 

a' 




NH 

— NH-tt-NH, 



69 (CICHjCHjJjN-fV- 0 




CH 3 



NH 

— NH-H-NH, 



70 (OCHaCH^jN-/"^ 




a 



NH 
NH-"-NH 2 



71 (aCHjCHjJjN-^^-O- 1 



NH 

— NH-JL-NHj 



72 (CICHjCH^jN-^^ 



NH 

— NH-JL-NHj 



£HU 713 765 A2 



Table 1 (91 

R t(CHj) m CONH 



I 

w~ </N X^r CONH(CH2)flR2 



Compound No. R t 



m 



R 2 



n 



73 (aC^CHJjN-^^— o 



— N-CH 3 
CH 3 



74 (QPHjCHj)^!-^^— 3 



— N-CH 3 
CH 3 



75 



76 



(dCHjCH^zN 

H 3 C 



-Q- 0 



(aCHzCHJjN 

H 3 CO' 



77 (aCH 2 CH 2 )2N 



a 



-N-CH 3 
CH 3 



— N-CH 3 
CH 3 



— N-CH 3 
CH 3 £ 



78 <C1CH 2 CH 2 } 2 N- 




CH, 



-N-CR, 
CH 3 



79 (aCH 2 CH 2 ) 2 N 




CI 



-N-CH 3 
CH 3 



80 (aCHjC^jN-^^-O- 1 



-N-CH 3 
CH 3 



81 (CICHjCHjJjN 



0 



-N-CH 3 
CH 3 



28 
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Table 1 flOl 

Ri(CHj) m CONH 




H 



Compound No. R, m R 2 



82 (aCHjCH^aN-^^— 0 

83 (aCHjCHaJaN-^^— Q 

84 (CICHaCHjJjN-^^— 0 



86 



88 



-a 



-Br 



-S-CH 3 



85 (aCHaCH^-^- 0 



CH 3 



(aCH 2 CH2) 2 N-^^— o — 



H 



87 (QCHsCHjJjN-^^— 0 — ^ 



r CH 3 
89 H 0 -N-CH 3 



OA NH 

90 0 _JLnh 2 



cruris fosAZ 



Table 1 fin 

R,(CH 2 ) m CONH-HQ^ 

H 



Compound No. r 1 



m 



R 2 



n 



9i 



(aCH 2 CH 2 )2N-Q^ 0 -^-N(CH 2 CH 2 C0 2 0 



92 (CICH 2 CH2) 2 N-/~\— o 



N{CH 2 CH 2 Ci) 2 0 



93 (CICH 2 CH 2 ) 2 N (CH 2 CH 2 CI) 2 o 



94 (CICH 2 CH2) 2 N 



(CH 2 CH 2 CI) 2 0 



95 CICH 



96 



H 2 CH 2 N-f~\_ 0 
H 3 CH 2 C X = / 



— ^^-NCH 2 CH 2 CI o 

CH2OH3 



NCH 2 CH 2 CI 0 

CH2CH3 



97 



98 



C!CH 2 CH 2 N-^~~\ 0 
H 3 CH 2 C X=/ 



OCH 2 CH 3 N-f~\ 
H 3 CH 2 C 



— /"^-NCH^HzCI 0 
X=/ CH 2 CH 3 



CH 2 CH 2 Cl 0 

CH2CH3 



30 
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Table 1 (12\ 



^(CH^CONH. 




i, N jJ^pCONH(CH2) n R 2 



H 



Compound No. R 1 



m 



n 



99 <CICH 2 CH 2 ) 2 N-^^-t- 0 — ^y~\ 



100 



N(CH 2 CH 2 CI) 2 0 



N(CH 2 CH2CI) 2 0 



101 (CICH 2 CH 2 ) 2 N-^^ 0 — £^-N(CH 2 CH 2 Cl) 2 0 



102 (CICH^H^N-f ^ 





103 CICH 2 CH 2 N-^^ — 0 

H3CH2C 



104 CICHzC^N-^"^ 

H3CH2C 



106 



105 aGHjCHjN 

H3CH2Q 



CICH 2 CH2N 

H3CH2C 



0 



— ^y-NCH 2 CH 2 CI 0 

CH2GH3 



/~\-NCH2CH 2 CI 0 
X = / CH2CH 3 



— ^^-NCH 2 CH 2 a 0 

CH2CH3 



^^-NCH 2 CH 2 CI 0 

CH2CH3 



Table 1 f 131 

R,(CH^CONH^QK/j^r^ NH(CH2,,,Ri 

H 



Compound 


No. Rl 


m 


R 2 


a 


1001 


NH 


1 


— ^-N(CH 2 CH 2 CI) 2 


0 


1002 


NH 

H 2 N-tt-NH — 


1 


— ^y-N(CH 2 CH 2 CI) 2 


2 


1003 


NH 

HjN-^-NH — 




— ^-N(CH 2 CH 2 CI) 2 


3 


1004 


NH 

H^-U-NH— 




— ^Vn(ch 2 ch 2 co 2 

CH3 


0 


1005 - 


NH 

H 2 N-H-NH— 


1 


— ^^-N(CH 2 CH 2 CI) 2 

OCH3 


0 


1006 


NH 

H 2 N-1L-NH — 


1 


— /~V-N(CH 2 CH 2 CI) 2 

a 


0 


1007 


NH 

HjN-^-NH — 


1 


— ^y-N(CH 2 CH 2 q> 2 

H 3 C 


0 


1008 


NH 

HjN-^-NH — 




r-Z^-N^HaCHaCOa 

a 


0 


* 

1009 


NH 

HjN-D-NH— 




-O-^^-NCCHjCHaq^ 


1 


1010 


NH 

HjN-B-NH — 






0 
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Table 1 f!41 



H 



Compound No. p t 



m 



1011 



NH 



3 -^-N(CH 2 CH2C0 2 0 



1012 



NH 



3 -^3-N(CH 2 CH 2 CI) 2 2 



1013 



NH 
H 2 N-P-NH- 



— (3-N(C>< 2 CH 2 C0 2 3 



1014 . 



NH 

HjN-^-NH- 



— Q-N(CH 2 CH 2 CI) 2 
CH, 



1015 



1016 



1017 



NH 
HzN-ll-NH- 



NH 

HjjN-U-NH- 



NH 
HjN-M-NH- 




!(CH 2 CH 2 CI) 2 
OCH 3 



— ^\-N(CH 2 CH 2 CI) 2 

a 

— ^^-NtCHjCHjCJ); 
H 3 C 



0 



2 0 



1018 



1019 



NH 
HjNJ-NH- 



NH 
HjN-iL-NH- 



—^^- N < CH 2 CH 2 CI )2 
G 

-O-^^-NtCHjCHza^ 



1020 



NH 
H^-D-NH- 



^-N(CH 



(CH 2 CH 2 CI) 2 0 
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Table 1 f is j 



^X^r CONH(CH2> ° R2 

H 



10 



is 



Compound No. R 1 



1021 



NH 
H,N-tt— 



m 



R 2 



3 — {3-N(CH 2 CH 2 CQ 2 0 



1022 



NH 



l(CH 2 CH 2 CI) 2 2 



1023 



NH 
H 2 N-H— 



3 — ^^-N(CH 2 CH 2 CI) 2 3 



1024 



1025 



1026 



1027 



NH 
H 2 N-H— 



NH 
HjN-tt— 



NH 
H 2 N-L 



NH 
H^-L 



— ^VNCCHjCHaCOa 
CH a 



0 



— ^3~N(CH 2 CH 2 C!) 
OCH3 



2 0 



a 

H3C 



(CH 2 CH2C«) 2 0 



(CH 2 CH 2 CI) 2 0 



1028 



1029 



NH 
H^-H— 



NH 
HaN-M- 



r-^^-N(CH 2 CH 2 C0 2 0 

a 



-O-f V-NtCHzCHaCOz I 



1030 



NH 
HjN-H— 




(GH 2 CH 2 Q) 2 0 



34 
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Table 1 (16\ 



H 



Compound No. r 1 



m 



n 



1031 



H 3 C-M- 



3 — ^-N(CH 2 CH 2 d) 2 0 



1032 



1033 



CH 3 
H 3 C-N— 



CH 3 
H 3 C-N- 



* ^N(CH 2 CH 2 d) 2 2 
— ^^-N(CH 2 CH 2 C!) 2 3 



1034 



1035 



1036 



1037 

i 



1038 



1039 



CH 3 
H 3 C-N- 



CH 3 
l+jC-N- 



9 H 3 
H 3 C-N- 



CH3 
HjC-N- 



9H, 
H 3 C-N- 



GH 3 
H 3 C-N- 



(CH 2 CH 2 C0 2 0 



CHa 



— ^^-NCCHzCHzCI) 
OCH 3 



2 0 



3 -^-N(CH 2 CH 2 CI) 2 0 

3 -^-N(CH 2 CH 2 CI) 2 o 
H 3 C 

3 -O-^^NfCHaCHjOk I 



1040 



CH 3 
H 3 C-N- 



(CHaCHadfe 0 



Table 1 (111 



1041 



1042 



1043 



H 



Compound No. Rj m R 2 n 



CH /""V 

H 3 C-S*- 2 -{j-NCCHaCHjCOj 2 

CH /~*^ 

H 3 C-S»- 2 ~{ : J- N < CH 2 CH 2 CI )2 ^ 



1044 h 3 cJ"- 2 -Q-^CH^H^ o 

CH3 

1045 H3C-I"- 2 -O-"^ 0 "^ 0 

^ OCH3 

1046 H 3 C-i"- 2 — Q-N(CH 2 CH 2 CI) 2 0 

CI 

1047 H3C-I"- 2 -^-N(CH 2 CH2CI) 2 o 

H 3 C 

1048 ^g!? 2 -^-NtCH^HjCQ, 0 

1049 H 3 C-S- 2 ^-Q^W I 



1050 H3 C-I"- 2 O-NtCI^CHjajj 0 




36 
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Table 1 -1181 

R,(CH 2 ) m CONH-^^j[^^ ONH t CH i)^ 



1059 



1053 </~V 
\ / 



1055 Q N 



1056 O N*- 

^CH 3 



1057 O N*- 



1058 o n* 



1060 o V- 

CH3 



H 



n 



Compound No. a t d 
' _j jn n 2 

1051 cT"V- 2 -/"V-NtCHjCHjCOa 0 



1052 \J*~ . 2 



-^-NtCHjCH^ 3 

— ^^-N(Crt2CH 2 C0 2 0 
CH 3 

1054 °3 N ~ 2 "Q-NW^ 0 

a 

^^-N(CH 2 CH 2 C4)2 0 

-H^^NfCHjiCHaCQa 0 

-^~y-H{CHjCH 2 a) 2 3 

-^^(CHjCHiClfe Q 



CB, CB 



cru 113 /DO 



Table 1 f 19 ^ 



R.(CH^CONH--^^ N jQpCONH(CH 2 ) ( ,R 2 



H 



Compound No. ^ 



m 



1061 



1062 



1063 



1064 



1065 



1066 



1067 



1068 



1069 



1070 



o 

Q- 
Q- 



N 



Or 



H 3 C 



H,C 



o- 

O- 



9- 



H,C 



(CH 2 CH2C0 2 0 



-^-N(CH2CH 2 C0 2 0 

-^-NtCHjCHjCQa 3 

-^-N(CH 2 CH2CI) 2 0 
CH 3 

a 

-£^N(CH2CH 2 CQ 2 0 
-^-N(CH 2 CH 2 C0 2 3 

CH3 




(CH 2 CH 2 C0 2 



H,C 



0 



(CH^COj Q 



38 
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Table 1 f201 



RaCH^ m CONH-0^j[^ CONH < C ^ 



H 



Compound No. 



m 



n 



1071 



1072 



1073 



1074 



1075 



1076 



1077 



1079 



N 



•O- 

o 

o- 



1078 "aC-N* 



1080 H 3 C-N* 



-^-N(CH 2 CH 2 CI} 2 0 



f~V-N(CH 2 CH 2 CI) 2 3 



0 



— ^-N(CH 2 CH 2 CI) 2 
CH, 



a 

b- 



N(CH 2 CH 2 CI) 2 0 



— ^^-N(CH2CH 2 CI) 2 0 
— ^J-N(CH 2 GH 2 C0 2 3 



(CH2CH 2 CI) 2 



CH 3 

— ^-N(CH 2 CH 2 0) 2 



a 



b- 



tKU 719 765 A2 



Table 1 .(21 ) 

R.(CH 2 ) m coNH-^y7 , 'x^r CONH(CH2,rtR2 



Compound No. Rj 



H 



m 



1081 



CH3 

H 3 C-S*- 1 — O-NCCHjCHjCOj 



CH 3 
H 3 C-S*- 



CH 3 



CH 3 



1082 H 3 C-S*-. 1 — ^y-NfCHaCHjClk 

CH 

1083 H 3 C-S*- 1 -£^N(CH 2 CH 2 CI) 2 

CH 3 

CH 

1084 H 3 C-S*- I — ^-N(CH 2 CH2CI) 2 

a 



J(CH 2 CH2CI) 2 

1086 H 3 C-S*- 3 — ^-N(CH 2 CH 2 CI) 2 



1087 H 3 C-S*- 3 — ^-N(CH2CH 2 CI) 2 

ijQSS h 3 c-I" 3 3 -Q-n^ch.o, 

CH 3 

« 

1089 H 3 C-I- 3 -Q-N(CH 2 CH 2 CQ 2 

a 



1090 H 3 C-S»- 3 f^-N^CH^fe 



40 
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Table 1 f22) 



R l (C^ m CONH-^^X^T CONH(CH2,nR2 



H 



Compound No.. 



m 



R 2 



n 



1091 



H 3 C-S- 



2 . -^^(CHjCHaOfe 0 



1092 



1093 



H3C-S- 



H 3 C-S- 



CH3 

— ^3~N(CH 2 CH 2 CI) 2 0 

a 



1094 



a— 



N(CH 2 CH2C0 2 0 



1095 



1096 



1097 



1098 



o 



CH3 
CH 3 

H 



2 — ^-N(CH 2 CH 2 CI) 2 0 



N(CH 2 CH 2 CI) 2 0 



3 — @-H(CH 2 CH£l) 2 0 
3 . — (^-H(CH 2 ai^z 0 



1099 



0 — ^^-NCCHjCHjClh 0 



NH /==K 

1100 H^J-N-^J 0 — (^J-mCH&Hfilb 0 



EP 0 719 765 A2 



Table 1 (23\ 



to 



15 



so 



R,(CH a ) w CONHH^^J^T CONH(CHi,nRa 



Compound No. 



NH 

1 101 HjNJL-NH- 



NH 

1102 HjN-U-NH- 



NH 

1103 HjN-ll— NH- 



H 



m 



R, 



n 



2 ~ ^-N(CH 2 CH2C0 2 0 

4 -^^-N{CH2CH 2 C02 0 

5 — ^3"-N(CH 2 CH 2 CI) 2 0 



1104 



NH 
HjN-H- 



l — ^-N(CH 2 CH 2 CI) 2 0 



1105 



1106 



1107 



NH 
H 2 N-U— 



NH 
HjjN-ll— 



NH 
H 2 N-H— 



— ^^-N(CH 2 CH 2 0) 2 
— ^J-N(CH 2 CH 2 a) 2 

— ^^-NJCH^HzCIJj} 



0 



1108 



1109 



H 
H 



2 — Q-N(CH2CH 2 CI) 2 0 



1110 



H 



3 — {^-N(CH 2 CH 2 C4) 2 0 



42 
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Table 1 (241 



H.CCH^CONH 



N 




iNH(CH2) 0 R 2 



Compound No. n 



m 



2001 



2002 



2003 



2004 



2005 



2006 



2007 



2008 



2009 



2010 



NH 



NH 
HjN-lL-NH- 



NH 

H 2 N-H-NH- 



NH 
HjN-H-NH- 



NH 



. NH 



NH 
HjN-H-NH- 



NH 



NH 
HjNJL-NH- 



NH 



-^-H(CH 2 CH2CI) 2 0 
-£)-N(CH 2 CH 2 CJ) 2 2 
-£^-N(CH 2 CH 2 CI) 2 3 



(CH2CH 2 C0 2 0 



CH, 



-Q-N(CH 2 CH 2 CI) 2 
OCH, 



-<>" 

a 

H 3 C 



(CHjCH^ 0 



(CHjCHjOfe o 



-^-NtCHjCHaCOa 

a 



HCHaCHjClh I 



to* 



(CH 2 CH 2 CI) 2 0 



crwua /09AZ 



Table 1 (251 



R.(CH 2 ) m CONH, 



^-y^N-j^pCONHCCH^ 
H 



Compound No. 



m 



2011 



NH 

HjN-JL-NH— - 



N(CH 2 CH 2 CQ 2 0 



2012 



NH 

H-jN-U-NH— 



-^-N(CH 2 CH 2 C1) 2 2 



2013 



NH 



H 2 N-H-NH— 



— Q>-N(CH 2 CH 2 a) 2 3 



2014 



2015 



2016 



2017 



42018 



2019 



NH 

HjN-U-NH- 



NH 



NH 
HjN-JL-NH- 



. NH 
H^-fl-NH- 



NH 
H^N-H-NH- 



NH 
H 2 N-1-NH- 



3 -0-N(CH 2 CH 2 a) 2 o 

CH 3 

3 -O-N(CH 2 CH 2 0) 2 0 

OCH 3 



(CH 2 CH 2 CI) 2 0 



a 

~^-N(CH 2 CH 2 C0 2 0 

a 

-©-/"V-N^HzCH^ 1 



2020 



NH 
HjN-H-NH- 



l(CH 2 CH 2 CI) 2 0 



44 
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Table 1 (261 

R,(CH 2 ) m CONH 



H 



Compound No. r, m R 2 n 

2021 H2N JL 3 -^-NCCHaCH^Oa 0 

2022 h 2 nJL 3 -£^(CH2CH 2 CI) 2 2 

2023 ^ n jl 3 -Q-N(CH 2 CH2CI) 2 3 



2030 HjN T 3, (_>-N(CH 2 CH 2 0) 2 0 



2024 HjN T. 3 -Q-N(CH 2 CH 2 CI) 2 0 

CH 3 

2025 HpJL- 3 ~{^N(CH 2 CH 2 C0 2 0 

OCH 3 

2026 h 2 n-Sl- 3 -{|^(CH 2 CH 2 CI) 2 0 

a 

2027 HzN T. 3 -Q^lCMfiWz 0 

2028 H2N jl '3 -Q-N^CH.COa 0 

a 

2029 H „ «" 3 -O-^-N(CH 2 CHaC0 2 1 



EP0719765A2 



Table 1 f27l 



fMCHjWXJNH 



H 




CONH(CH2) n R2 



Compound No. .r 



m 



R 5 



n 



2031 



CH 3 
H3C-N- 



3 — ^^-N(C+»2CH 2 C0 2 0 



2032 



CH 3 
H3C-N- 



(CHzCHaCOj 2 



2033 



CH 3 
H3C-N- 



— ^^-N(CH 2 CH 2 C0 2 



2034 



2035 



2036 



CH 3 
H 3 C-N- 



CH 3 
H 3 C-N- 



CH 3 
H 3 C-ft- 



3. 



I(CH 2 CH 2 CI) 2 0 



3 -Q- N 

CH 3 

3 -£^-N(CH 2 CH 2 CI> 2 0 



OCH3 

— ^^-N(CH 2 CH 2 CI) 2 



a 



2037 



CH 3 
H 3 C-N- 



H3C 



"2038 



• CH 3 
H 3 C-N- 




(CH2CH 2 CI) 2 0 



2039 



CH 3 
H 3 C-N- 



2040 



CH 3 



H 3 C-N- 



(CH 2 CH 2 CI) 2 0 



46 
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Table 1 (281 
f»i(CH2) m CONH 



^y-/^p CONH(CH2, " R2 
H 

Compound No. R 1 m R 2 n 

2041 H 3 C-I^ 2 -{^-NtCHjCHjOfe 0 

2042 HaC-l^- 2 -{3-N(CH 2 CH 2 C0 2 2 



2043 HjC-l"- 2 -£3-N(CH 2 CH 2 Cl)2 3 



2044 



H 3 C-S*- 



gV 2 -^-N(CH 2 CH 2 C4) 2 o 

CH, 



2045 h 3 cJ"- 2 -O^CCHjCHiCOa 0 

3 OCH 3 

2046 H3C-I"- 2 -0-N(CH 2 CH 2 CI) 2 0 

a 

2047 2 "^WHfli 0 

H3C 

2048 H ,C-i^ 2 -QKNtCHjCHjCOa 0 

a, 

2049 h 3 C I"- 2 -0-^-^(0^(^0)2 I 

2050 . HaC J" 3 2 ^-N(CH 2 CH 2 CI) 2 0 



CPU H9 765 A2 



Table 1 (29) 



R,(CH 2 ) m CONH 



^-y^jQj-CONHfCHj)^ 



Compound No. R, 



2052 



O N— 



2059 O 



H 



m "2 n 



2051 O^N- 2 -^-^(CH^HjClfc 0 

2 — ^^-N(CH 2 CH 2 Cf) 2 3 
2053 cT^Vl- 2 — ^^-NtCHjCHjC^ 0 



CH 



'3 



2054 ° W N ~ 2 -^VNCCHjCHjClh 0 

a 

2055 (TV 2 ^-N(CHaCH 2 0) 2 0 

2056 cf~V- 2 -^VNtCHzCHjCOa 0 

N — ' CH 3 

2057 Oj:- 2 -/VNfCH^HaCOa 3 

CH3 



2058 o V- 2 -Q-W&W* „ 



CB, CHa 



[(CHjCHjCQj 



CH 3 a 



2060 of~V- 2 ^J-NtCHaCHjClh 0 

"CH a 




48 



EP0719765 A2 



Table 1 (301 



fMCHj^CONH. 



^3~*^ N lD~ CONH(CH2)oR2 



Compound No- R t 



m 



n 



2061 



2062 



2063 



2064 



2065 



2066 



2067 



2068 



2069 



2070 



Q- 
Q- 
Q- 
O- 



H,C 



O- 
Q- 



H,C 



Q- 



H3C 



Q- 



H 3 C 



a- 



— ^y-NfCHjCHaClfc 0 

— ^-N(CH2CH 2 CI) 2 3 

— ^3-N<CH2CH 2 CI)a 0 
CH 3 

-Q-N(CH 2 CH2C0 2 0 

a 

^^-N(CH2CH 2 CI) 2 0 

— ^-N(CH2CH 2 CI) 2 0 

— ^^-N(CH 2 CH 2 0) 2 3 

-Q-NtCHjCHaCOa Q 
CK, 



-^^-N(CH 2 CH2CI) 2 
CI 



o 



(CHzCHjCIJi 0 



HjC 
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Table 1 (21) 

R^CH^CONH^ 

v3~^ N XD~ CONH(CHa, " R2 

H 

Compound No. R, m R 2 



2071 


o- 


1 -^-NtPHjCHaCOj 


0 


2072 


O- 


1 — ^^-NfCHjCHaCOj 


3 


2073 


G- 


1 — ^-N(CH2CH 2 CI) 2 
CH3 


0 


2074 


o- 


I — ^Vn(CH2CH 2 CI)2 

a 


0 


2075 


o 


1 ^^-N(CH 2 CH 2 CI) 2 


0 


2076 




1 — ^^-N(CH 2 CH 2 CI) 2 


0 


2077 




1 — ^^-N(CH 2 CH 2 CQ 2 


3 


"2078 




CH 3 


0 


• 

2079 


H 3 C-N^_ 


| — ^\- N < CH 2 CH 2 C '2 

a 


0 


2080 




1 ^^-NCCHaCHjCOa 


0 
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Table 1 (32^ 

R|(CH 2 ) m CONH 



Compound No. R, m 



n 



2081 H 3 C-S*- 1 -O^CHaPH^fe 0 

CH 

2082 H 3 C-S*- 1 — O~N(CH 2 CH a C0 a _ 3 

2083 H 3 C-^ I -£^(CH 2 CH 2 CQ 2 0 

CH 3 

2084 H 3 C-I"- 1 -(^N(CH 2 CH 2 CI) 2 0 

a 



2085 



CH 3 



H 3 C-S»- I / y-N(CH 2 CH2CI) 2 



2087 H 3 C-1"- 3 -^-N(CH 2 CH 2 CI) 2 3 



CH 3 



CH * 
2086 H 3 C-S*- 3 -<^-N(CH 2 CH 2 C0 2 0 



™«« CHa -/~Vn(CH 2 CH 2 CI) 2 

2088 H 3 C-S*- 3 2 2 « 0 



CH 



3 



9"3 — f\-N(CH2CH 2 Cl) 2 
2089 H 3 oS*- 3 0 



a 



2090 H.C-S*- 3 " ■ f y-NtCHaCHjCljj Q 
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Table 1 (32\ 

H 

Compound No. Rj m F*2 

2091 H 3 C-S- 2 -^^(CH^HjCOa 0 

2092 H 3 C-S- 2 -Q-NCCHaCHjCOa 0 

CH 3 

2093 H 3 C-S— 2 —^^-N(CH 2 CH2C0 2 0 



2095 



2096 



2097 



2098 



2099 



n 



2094 CI— 2 — (^NfCHaCHjjClfe 0 

2 — (3-N(CH 2 CH 2 CI) 2 0 

G%H 3 2 -^-NCCHaCHjCQa 0 
CH 3 

H 3 C-N»- 3 — f~V-N(CH 2 CH 2 CI) 2 0 
CH3 

S?~~ 3 -^^(CHjCHjCOa 0 
H 

0 — ^^-N(CH 2 CH2C0 2 0 



NH 

2100 HjN-fl-N-^^— 0 — ^J-NtCHaCHaCQa 0 
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Table 1 (34) 



R,(CH 2 ) m CONH 




H 



NH(CH2) rt R 2 



Compound No. R t 



m 



R 2 



NH 



2101 h 2 n-H-nh^ 



2 — ^^-N(CH2CH 2 CI) 2 0 



NH 



2102 HjN-H-NH — 



4 — ^-N(CH2CH 2 CI) 2 0 



NH 

2103 HaN-i-NH- 



5 — ^^-N(CH 2 CH 2 C0 2 0 



NH 



2104 



(CH 2 CH 2 C1) 2 0 



NH 

2105 H ,nJL_ 



2 — ^^-N(CH2CH 2 CI) 2 0 
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Table 1 (35) 

R t(CH2) m CONH 



to 



O~^X^r C0NH(CH2,nR2 

H 



15 



Compound No. R, o 
" 1 m H 2 n 

NH 

2106 4 -Q^^ Q 
- NH 

2107: HaN-JL. 5 -^-NCCH.CHaCOa 0 



2108 



L V- 1 -(J-NfCHaCH^ 0 



H 



2109 2 -hQ^ch^, o 



H 

-N 

s 

-N 
H 



2110 Q- 3 -hQ-N(CH 2 CH 2 C 02 0 



in TaWer^^? COmpOUndS in 4,16 undermentk>ned examples correspond to those of the compounds enumerated 
IxampJei (Compound 47) 

b^aSde^^ 

Reaction 1 - 

1H-2^3-nitrophenyf)ben2inwJa2ole-5-caft)oxytic acid 

^J^^^" 2 ?^ «ere dissolved 2.0 g (13.1 mmols. 1.0 eq.) of 3.4Kfiaminobenzolc add and 2.0 g (13.2 
mmols) of nvnitrobenzaJdehyde. and the mixture was then heated and stirred for 21.5 hours in an oil bath at 155°C. Tne 

^^STL!? fH* 0 "- ^^washedwith IPAtoobtain 1-88 g (6.64 mmols, 50.3%) of the desired 

compound in the state of yellowtsh green white crystals. 

mp:^70*C 

NMR(DMSCKy6:9.03(6. 1H).8.64(d. 1H).8.36(d. 1H). 8^1^.17 (m. 1H). 7.89 <t 2H). 7.80-7.63 (m. 1H) 

*\ 
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1 H-2-(3-nitrophenyl)benrimk^ 

1.0 g (3.53 mmols) of 1 H-2-(3^tropheny0benz™ acid was suspended in 20 ml of DMF. and 

0.69 g (4.26 mmds, 1 2 eq.) of COI was then added, followed by stirring at room temperature in a nitrogen atmosphere. 
After 3.5 hours, the solution was cooled on tea Then, 0.27 m! (3.65 mmols, 1 .0 eq.j of p-antinopropfonitrile was added 
to the solution, and the temperature of the solution was then returned to room temperature After stirring for 3 hours, 
the solution was then allowed to stand overnight Next, the solution was concentrated under reduced pressure, and the 
resulting residue was crystallized from methanol, thereby obtaining 1 .08 g (3.19 mmols, SO.4%) of the desired compound 
in the state of ocher crystals. 
mp:>270°C 

NMR (DMSOdfe) 6: 9.04 (s, 1H), 8.90 (m. 1H), 8.64 (d. 1H). 8.37 (d. 1H), 8.25-8.14 (m, 1H). 7.89 ft 1H). 7.83- 
7.67 (m, 2H). 3.54 (q. 2H). 2.82 ft 2H) 

Reaction 3 

1 H-2K3-nfrcphenyi)tenzim^ hydrochloride 

1 ,08 g (3.22 mmols) of 1 H-2-(3-nitropheny|)bertf ^ was suspended in 40 

iml of ethanol. and a hydrochloric actd gas was then Mown into the suspension under ice cooling. After the suspension 
was saturated with a hydrochloric actd gas over 30 minutes, the temperature of the su^enston was returned to room 
temperature, followed by stirring for 3 hours. Next, the suspension was concentrated under reduced pressure. The result- 
ing residue was decanted twice with ether and then suspended in 40 ml of ethanol. and an ammonia gas was blown 
thereinto under see cooling. After saturated with the ammonia gas over 50 minutes, the suspension was stirred at room 
temperature for 3 hours, and then allowed to stand overnight Next, the suspension was concentrated under reduced 
pressure, and the resulting residue was then sludged with methanol/acetone. the resulting solid was purified through 
sflfca gel column chromatography (ethyl acetate/IPA/Water = 5/2/1), and then sludged with methylene chloride and suc- 
cessively IPA to obtain 0.67 g (1 .72 mmols, 53.5%) of the desired compound in the state of creamy crystals. 
mp:>270°C 

NMR (DMSOde) 6: 9.10-9.06 (m, 3H), 8.88 ft 0.5H). 8.79 ft 0.5H). 8.71 (bs. 3H). 8.35 (d. 1H). 8.31 (s, 0.5H). 
8.15 (s, 0.5H), 7.88 ft 1H). 7.88 (d. 1H). 7.75 (d, 0.5H). 7.63 (d. 1H). 3.65 (q. 2H). 2.73 ft 2H) 

Reaction 4 

1 H-2^-fl4^4-lN,N4)is(2-chto 
boxyamcde hydrochloride 

0.33 g (0.83 mmol) of 1 H-2^3-nitrophenyl)benri hydrochloride was 

suspended in a mixed solvent of DMF and methanol, and catalytic hydrogenation was then carried out in the presence 
of 10% Pd/C as a catalyst to lead the above-mentioned compound to a corresponding amino compound. This DMF 
solution was stirred under ice coding and under a nitrogen gas stream, and a methylene chloride solution of 4-J4-fN,N- 
bis{2<hloroethy0am^ chloride {which was prepared by adding 0.55 g (4.6 mmols. 5.0 eq.) of thfonyi 

chloride to 0.28 g (0.92 mmd) of chlorambucil, removing thfonyl chloride under reduced pressure after 5 minutes, and 
flhari carrying out azeotrcpic distillation with benzene twice} was added drcpwfea The temperature of the suspension 
was returned to room temperature, followed by stirring for 7 hours. Next, the suspension was concentrated under reduced 
pressure, and the resulting residue was then purffied through silica gel column chromatography (ethyl acetate/lPAAwater 
= 6/2/1 ). and then solidified with ethanol to obtain 0.23 g (0.36 mmols. 43.4%) of the desired compound In the state of 
Sight yellowish white crystals. - fc 

mp: A definite melting point was not present 

NMR(OMSO<y6:10.31 (s. 1H). 9.09 (s.2H). 8.98 ft 1H).8.68(s. 1H). 8.66 (6.2H). 8.27 (s. 1H).7.97(d.2H). 
Z78 (d. 1H), 7.70 (d. 1H), 7.58 (t 1H). 7.07 (d, 2H). 6.68 (d, 2H), 3.65 (m. 2H). 2.72 ft 2H). 2^5 (m, 2H). 2.40 ft 2H). 
1.89 (m,2H) 

IR (KBr) cm" 1 : 3064, 1690. 1519. 1310. 1245, 810. 723 
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Elemental analysis: (CatHasClgNTOz * 2HQ ♦ 3H2O) 



Calcd.: 


C:50.62. 


H:5.89. 


N:13.33. 


CJ:19.28 


Found: 


C:50.36. 


H5.61. 


N:12.77. 


0:19,76 



Exgrnpl^ 2 (Compound 2) 

1H-2-l4^4^.N4>is(2^ora^ 
boxyamide hydrochloride 

Rgaptiofi 1 

Methyl 3.4-diaminobenzoate 

3.0 g of 3.4^aminobenz(>ic acid was suspended in methanol, and 1.86 ml of thionyf chloride was then added 
dropwisa Afterward, thionyl chloride was further added as much as 0.5 ml twice, and the suspension was then heated 
under reflux for 1 1 hours. Next, thionyl chloride and methanol were distilled off, and the residue was dissolved in meth- 
ylene chloride, washed with a 0.5N aqueous sodium hydroxide solution and a saturated sodium chloride solution, and 
then dried over sodium sulfate. After the solvent was distilled off. the residue was sludged with n-hexane to obtain 3.04 
g (93%) of the desired compound. 

NMR (CDCI3) 6: 7.47 (dd. 1H), 7.41 (d, 1H). 6.67 (d, 1H), 3.85 (s, 3H) 

Rqactipn 2 

Methyl 1 H-2-(4-nhropheny0benzimidazole-5-carboxylate 

In 60 m! of nitrobenzene were dissolved 1.0 g (6.0 mmols) of methyl 3.4-diaminobenzoate and 0.91 g (6.0 mmols) 
of p-nitrobenzakJehyde (slightly undissolved), and the solution was then heated in an oil bath at 150*0 for 39 hours. 
Next, the solution was cooled with ice water, and the resulting crystals were collected by filtration to obtain 1 .54 g (5.2 
mmols, 86.5%) of the desired compound in the state of brown crystals. 
mp:>280°C 

NMR (DMSOde) 6: 8.44 (d. 2H), 8.31 (d, 2H). 8.16 (s. 1 H). 7.9-7.7 (m. 2H), 3.9 (s. 3H) 

Reaction 3 

\ • - 
1H-2^4Hifropheiiy0beha 

ln20 ml ofmethanol was suspended 1 .0g (3.4 mn^s) of methyl 1H-2-(4«»itiophen^^ 

20 ml of a 1N aqueous sodium hydroxide solution was then added, followed by heating and stirring at 60"C for 1 hour. 
Next, an amount corresponding to that of methanol was distilled off under reduced pressure. Water was added to the 
remaining reaction solution, and the solution was then acidified with 4N hydrochloric acid. Afterward, the resulting crystals 
were collected by filtration to obtain 0.94 g (3.3 mmols..97.6%) of the desired compound In the state of yellowish white 
crystals. „ 
mp: >278°C - 

NMR (DMSO-de) 6: 8.47 (d. 2H). 8.43 (d. 2H). 8.25 (s. 1H). 7.9 (d. 1H). 7.7(d.1H) 
Reaction 4 

iH-2^4^cphenyl)benamida^ 

In 42 ml of OMF was dissolved 0.48 g (1.69 mmols) of 1H-2<4-frticphenyl)bemimidazd acid, and 

033 g (2.04 mmols. 1.2 eq.) of COI was added, followed by stirring at room temperature under a nitrogen gas stream. 
After 3 hours, the solution was cooled on ice. and 0.14 ml (1.9 mmofs. 1.1 eq.) of JHurinopropforitrile was then added. 
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Next the solution was stirred for 3 hours at room temperature and allowed to stand overnight After concentration under 
reduced pressure, the resulting residue was sludged with methanol to obtain 0.47 g (1 .4 mmols. 82.9%) of the desired 
compound in the state of yellow crystals, 
mp: >270°C 

NMR (DMSQdg) 6: 8.94-8.9 (m, 1H). 8.45 (s. 4H) f 8.3 (s, 0.5H). 8.1 (s. 0.5H), 7.85 (d. 0.5H). 7.65 (d. 0.5H) 354 
(q.2H).2.82(t2H) #> 

Reaction? 

1 H-*^(4^ophenyl)benzi hydrochloride 

In 10 ml of elhanol was suspended 0.47 g (1.4 mmols) of 1H-2^4^ftrophenyQbefuimidazole-5W2Kvanoe- 
thyQJcaiboxyamkJe, and a hydrochloric acid gas was blown Into the suspension over 30 minutes tinder Ice cooling to 
saturate the suspension with the gas. Afterward, the suspension was stirred at room temperature for 2 hours to precipitate 
a solid after it was once dissolved. After concentration under reduced pressure, the resulting residue was sludged with 
ether, collected by filtration, and then suspended in 15 ml of ethanol. Next an ammonia gas was blown into the suspen- 
sion over 2 hours to saturate it with the gas. whereby a solid was precipitated after it was once dissolved. The reacfion 
system was allowed to stand overnight as it was. Next methanol and acetone were added to the reaction solution, and 
the undissolved preqpitate was collected by filtration to obtain 0.42 g (1 .1 mmols, 77.9%) of the desired conpound in 
the state of yellow crystals, 
mp: >279°C 

NMR (DMSO«J 6 ) 6: 9.5 (bs. 3H), 8.83 (m. 1H). 8.5 (d. 2H). 8.43 (s. 1H). 8.24 £ 1H). 7.83 (d. 1H). 7.7 (d. 1H). 
3.65 (m.2H). 2.72 (t2H) 

Reacfang 

1 H-2^4^4^4^.N4)is(2K^loroethy0aminolpheny0bU 
boxyamide hydrochloride 

0.24 g (3.3 mmols) of thionyl chloride was added to 0.12 g (0.39 mmol) of chlorambucil, and the mixture was then 
stirred at room temperature for 5 minutes. Next thionyl chloride was distilled off under reduced pressure and further 
removed by doing azeotropic distillation with benzene twice, and methylene chloride was then added. This solution was 
added to a DMF solution containing 0.54 mmol of 1 H-2-(4^ntinopheny0benzimidazd 

mkJe hydrochloride (which was obtained by subjecting the nitro compound of Reaction 5 to catalytic hydrogenation using 
1 0% Pd/C as a catalyst) under ice cooling, and the solution was stirred at room temperature for 5 hours and then allowed 
to stand overnight Next a formed solid was removed by filtration, and the filtrate was then concentrated under reduced 
pressure, the resulting residue was purified through silica gel column chromatography (methylene chlorideftnetha- 
nol/acetic acid «= 80/20/1), and then crystallized from ether, thereby obtaining 71 mg (0.1 1 mmols. 20.4%) of the desired 
conpound in the state of light brown crystals, 
mp: Decomposed from 209°C 

NMRfDMSO-dg) 6: 10.4 (s, 1H). 9.07 (s, 2H). 8.97 (m. 1H). 8.64 (s. 2H). 8.29 (d, 2H). 8.24 (s, 1H). 7.95 (d, 1H). 
7.87 (d. 2H). 7.77 (d. 1H). 7.07 (d. 2H). 6.67 (d. 2H). 3.70 (s. 8H). 3.64 (m. 2H). 2.71 (m. 2H). 2.39 (m. 2H). 1.88 (m. 2H) 
IR (KBr) cm* 1 : 3100. 1686. 1519. 1322. 1258. 1193. 843. 740 • * 



Elemental analysis: (Csify&zHjOz • 2HCI • 3H2O) 


Calod.: 
Found: 


C:50.62, 
C:50.68. 


HS.89. 
H5.48. 


N:13.33. 
N:13.63. 


Cl:19.28 
0:18.88 



Example 3 (Compound 90) 

2-[3Kformyiamir»)phenyf]b€nzi hydrochloride 
Reaction 1 

1 H-2^3-nitrophenyl}benzimkJa2de-^ hydrochloride 

In 40 ml of ethanol was suspended 1.08 g (322 mmols) of 1 H-2^3-nitrophenyQberuimida2ole-5-[N-<2-cyarioe- 
thyty]carbaxyamide, and a hydrochloric acid gas was blown into the suspension over 30 minutes under ice cooling to 
saturate the suspension with the gas. Next, the temperature of the suspension was returned to room temperature, and 
after stirring for 3 hours, the suspension was concentrated under reduced pressure. The resulting residue was decanted 
twice with ether and then suspended in 40 ml of ethanol, and an ammonia gas was blown thereinto under ice cooling 
over 50 minutes to saturate the suspension with the ammonia gas. Afterward, the temperature of the suspension was 
returned to room temperature, and the suspension was stirred for 3 hours and then allowed to stand overnight Next, 
the suspension was concentrated under reduced pressure, and the resulting residue 7 was then sludged with metha' 
nol/acetone. The resulting solid was purified through silica gel column chromatography (ethyl acetate/IPA/water = 5/2/1 ), 
and then sludged with methylene chloride and IPA to obtain 0.67 g (1 .72 mmois. 53.5%) of the desired compound in the 
state of creamy crystals. 
mp;>270X 

NMR (DMSOdg) 6: 9.10-9.06 (m. 3H). 8.88 (t 0.5H). 8.79 (t 0.5H). 8.71 (bs. 3H). 8.35 (d.- 1H). 8.31 (s, 0.5H). 
ai5 (S. 0.5H). *88 (t 1H), 7.88 (d. 1H). 7.75 (d. 0.5H), 7.63 (d. 1H). 3.65 (q. 2H). 2.73 (t 2H) 

Pea<3ion2 

1 H-2^3Kformy!amirK))phen^ hydrochloride 

In a mixed solvent of 8 ml of DMF and 8 ml of methanol was suspended 0.65 g (1.67 mmols) of 1 H-2{3-nitrophe- 
ny!)benzimkJazo!e-5-^ hydrochloride, and catalytic hydrogenation was then earned out 

by using 0.28 g of 10% Pd/C as a catalyst Next the suspension was concentrated under reduced pressure, and to an 
1/2 amount (a solution containing about 4 ml of DMF) of the concentrated suspension, a formyfimidazole-THF solution 
{which was prepared by adding 0.16 ml (4.2 mmds) of formic acid to a mixture of 0.67 g (4.1 mmols) of COI and 12 ml 
of THF. and then stirring the solution at room temperature in a nitrogen atmosphere for 1 hour] was added dropwise 
under ice cooling in a nitrogen atmosphere, and the temperature of the suspension was returned to room tenperature. 
Afterward, the suspension was stirred for 5 hours and then allowed to stand overnight Next the suspension was con- 
centrated under reduced pressure, and the resulting residue was purified through silica gel column chromatography 
(ethyl acetate/IPA/HgO = 6/2/1) and further purified preparative TLC (ethyl acetate/IPAA^O = 5/2/1) twice, and then 
solidified with IPA-ether to obtain 1 7 mg (0.044 mmol. 5.3%) of the desired compound in the state of yellow amorphous 
powder. 

NMR(OMSO^6)6:10.31 (s. 1H). 9.09 (s,2H). 8.98 (t 1H).8.68(s, 1H). 8.66 (s,2H). 8.27 (s, 1H), 7.97(d. 2H), 
7.78 (d. 1H). 7.74 (d, 1H). 7.58 (t 1H). 7.07 (d. 2H), 6.68 (d. 2H). 3.65 (m. 2H). 2.72 (t 2H). 2.55 (m, 2H), 2.40 (t 2H). 
1.89 (m,2H) .r= 

IR (KBr) cm 1 : 3064. 1690, 1519, 1310, 1245. 810. 723 . 



Bemental analysis: (QhUv&^tOz *2HCI -3^0) 



Calcd.: 


C:S0.62. 


H5.89. 


N:13.33. 


Cl:19.28 


Found: 


C:50.36. 


HS.6V 


N:12.77, 


«:19.76 
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Ex a r ro l fl 4 (Compound 45) 

2^4^Jcmnyiamjno)phenyf]ben2ima hydrochloride 

1H-2^4-aironophenyl)beraimidazol^^ hydrochloride 

Jn a mixed solvent of 4 mJ of DMF and 4 ml of methanol was dissolved 0.42 g (1 .08 mmols) of 1 H-2-(4-nitrophe- 
nyQbenzinrcdazole-5^K2-an^^ hydrochloride, and catalytic hydrogenation was then carried out 

by using 0.18 g of 1 0% Pd/C as a catalyst After the removal of the catalyst methanol was distilled off. and the half of 
the solution containing DMF was taken out and used in the next reaction. 

Reaction £ 

i^2i4^fbrmy!amino)pheny0ben2imkla2d hydrochloride 

A solution, which had been prepared by adding 0.10 ml (2.65 mmols) of formic acid to 4 ml of a THF solution 
containing 0.44g (2.7 mmols) off COI and then stirring the solution at room temperature for 30 minutes under a nitrogen 
gas stream, was added drcpwise to a DMF solution containing 0.54 mmo! of 1 H-2^4"amincphenyi)benzirrudazole-5-PM« 
(2-arni<Snoethyl)]<^rtx)xyam^ under ice coding under a nitrogen gas stream with stirring. Afterward, the 

temperature of the solution was returned to room temperature, followed by stirring for 6.5 hours. Next the solution was 
concentrated under reduced pressure, ami the resulting residue was purified through reversed phase silica gel column 
chromatography (OOS, water/methanol = 50%). and then crystallized from ethanol-ether to obtain 36 mg (0.093 mmot 
17.2%) of the desired compound in the state of white crystals, 
mp: 220-229°C 

mflR (DMSOdg, 80°C) 6: 10.80 (s, 1H). 9.06 (bs. 2H). 8.80 (bs. 3H). 8.40 (s. 1H). 8.17 (d, 1H), 8.12 (s. 1H), 7.93 
(d. 2H), 7.72 (d. 1H), 6.83 (d, 2H). 3.45 (m, 2H), 2.44 (m. 2H) 
IR (KBr) cm* 1 : 3422. 1648. 1606. 1499, 1400. 1 195. 840 

ExjWBfrS (Compound 44) ^ 

1 H£^4-(formyfanwK))pheny^^ 

Reaction 1 

1H-2^4^cphenyl)benan^azole-^^ 

On 50 ni of DMF was dissolved 0.50 g (1.77 mmols) of lH-2^4^ftropheny0benzimidazole-5<arboxylic acid, and 
0.34 g (2.1 mmols, 1 .2 eq.) of CDI was added, followed by stirring at room temperature in a nitrogen atmosphere. After 
4 hours, the sdution was cooled on tee. Then. 0.24 ml (1.9 mmols. 1.1 eq.) of N,N-dimethyl-1 .3i)ropanediamine was 
added to the solution, and the temperature of the solution was returned to room temperature and the solution was then 
allowed to stand overnight After the completion of the reaction had been confirmed, the solution was concentrated under 
reduced pressure, and the resulting residue was sludged with methanol to obtain 0.52 g (1.42 mmols, 80.2%) of the 
desired ccn)pound in the state of yellowish white crystals. 
mp:261-26S°C 

WMR (DMSOde) 6: 8.57 (t 1H). 8.45 (s, 4H), 8.17 (s, 1H). 7.80 (d. 1H). 7.71 (d. 1H), 3.33 (q. 2H), 2.30 (t 2H), 
1.70(m,2H) 

1 H-2^4^fcrmylamtno)pheny0b^ 

In a (mixed solvent of 6 ml of DMF and 4 mJ of methanol was suspended 0.18 g (0.49 mmol) of lH*2-{4-nitrophe- 
ny0benrim5dazble-5^3K^^ and catalytic hydrogenation was then carried out by 

She use of 10% Pd/C as a catalyst to toad it to a corresponding amino compound. This compound was dissolved in 8 
ml of DMF and then ice-cooled, and a formyfimkJazote/ THF solution [0.38 g (2.34 mmols) of CDI, prepared from 88 |*l 
of formfc add and 4 m! of THF] was added drcpwise under a nitrogen gas stream. Next the temperature of the solution 
was returned to room temperature, and the solution was stirred for 75 hours and then allowed to stand overnight After 



concentration under reduced pressure, the resulting residue was purified through alumina column chromatography (ICN. 
Almina N. adjusted to Grade 3 by adding water) (chloroforrn/methanol = 8-10%). and then crystallized from ethanol- 
ether to obtain 0.1 1 g (0.30 mmol. 64.0%) of the desired compound in the state of yellowish white crystals, 
mp: 126-132«C 

NMR (DMSO-de) 6: 10.43 (s. 1H). 8.45 (bs. 1H). 8.35 (s. 0.5H). 7.98 (s. 0.5H). 8.14 (d. 2H). 7.77 (d. 2H). 7.68 
(bs, 1H). 7.54 (d. 0.5H). 7.40 (d. 0.5H). 3.32 (m. 2H). 2.29 (t. 2H). 2.16 (s. 3H) 
IR (KBr) cm"': 3379. 2949. 1692, 1608. 1545, 1290, 844, 737 



Elemental analysis: (0^\^t\^) z • 0.5^0) 


Cakxt: 
Found: 


C«4.15. 
C:64.25. 


H:6.46. 
H.«.67. 


N:18.70 
N:18.50 



Example 6 (Compound 29) 
1H-2-I4^4^4^,N4)is(2^ 

pylflcaftxM^airtde * 

In a mixed solvent of 6 ml of DMF and 4 ml of methanol was suspended 0,15 g (0.41 mmol) of 1H-2-(4-nitrophe- 
nyl)benzimkiazote^^ and catalytic hydrogenation was then carried out by 

the use of 10% Pd/C as a catalyst to lead it to a corresponding amino compound. Next this compound was dissolved 
in 8 m! of DMF. and 0.12 g (0.39 mmol. 0.96 eq.) of chloran*udI and 61 mg (0.45 mmol. 1.1 eq.) of HOBt were then 
added. Afterward. 96 mg (0.47 mmol. 1.1 eq.) of DCC was further added under ice cooling in a nitrogen atmosphere, 
and the temperature of the solution was returned to room temperature. Next, the solution was stirred for 7 hours and 
then allowed to stand overnight. Since the reaction did not complete, a solution prepared by the following procedure 
was added to the reaction system, followed by stirring for 10 hours. The above-mentioned solution was prepared by 
reacting 0.12 g (0.39 mmol. 0.95 eq.) of chlorambucil with 0.24 g of thionyf chloride at room temperature for 5 minutes, 
removing thionyl chloride by azeotropic distillation with benzene, and then dissolving the thionyi chloride-free material 
In methylene cWorida After the completion of the reaction had been confirmed, the resulting solid was removed by 
ffitrafion, and the filtrate was then concentrated under reduced pressure. Afterward, the resulting residue was purified 
through alumina column chromatography (ICN, Almina N. methylene chloride/methanol = 2%). and then crystallized 
from ether to obtain 0.13 g (0.21 mmol. 51.2%) of the desired compound in the state of white crystals, 
mp: 200-210°C (decomposed) 

NMR (DMSO-de) 6: 10.14 (s. 1H). 8:54-8.5 (m. 1H). 8.15 (s. 0.5H). 8.00 (s. 0.5H). 8.10 (d. 1 H). 7.80 (d, 2H). 7.70- 
7-51 (m, 2H). 7.12 (d, 2H). 6.71 (d, 2H). 3.70 (s. 8H). 3.34^.36 (m. 2H). 2.53 (m. 2H). 2.41 -£33 (m. 4H). 2.17 (s. 6H). 
1.92 (m,2H), 1.70 (m,2H) 

!R (KBr) cm.,: 2947. 1615. 1519. 131 1. 1252, 846 



Elemental analysis: (QaH^C^NgO^ 


Calod.: 
Found: 


C:63.56. 
0:63.10. 


H:6.46. 
H:6.53. 


N:13.48 
N.13.15 
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Example 7 (Compound 1001) 
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1H-2^4^guanirftnoa<*tylam 
dihydrocMoride 

Realign 1 

1 H-2K4-nitropheny0benzim^^ (2<h!oroethyl)aminolphenyfllcartx)x 

In 8 ml of OMF were suspended 026 g (0.96 mmol) of 1H-2^4^opheny1)benzimidazd^ acid and 

027 g (0.95 mmoQ of N,N-bfe(2-diloroethyf)-1 .4-pbenylenediamine hydrochloride, and the solution was then stirred 
under a nitrogen gas stream, while cooled on tee. Next 0.40 ml (2.87 mmots, 3.0 eq.) of tnethylamine and 022 ml (1 .45 
mmote. 15 eq.) of DECP were added in this order, and the solution was stirred for 3 hours and then allowed to stand 
overnight as it was. After concentration under reduced pressure, the resulting residue was sludged with methanol to 
obtain 053 g (0.66 mmol. 69.7%) of the desired compound in the state of fight brown crystals. 
mp:>250°C 

NMR (DMSOcy 6: 10.11 (s, 0.5H). 10.05 (s, O.SH). 8.46 (s, 4H). 8.42 (s. 0.5H). 8.17 (s. 0.5H), 7.95-7.84 (m. 
15H), 7.68 (d. 0.5H). 6.77 (d. 2H). 6.64 (d. 2H), 3.74 (s, 8H) 

1H-2^4-(guanidinoacety^ 
dihydmchloride 

0.12 ml of 1 N hydrochloric acid was added to a solution conposed of a mixed solvent of DMF and methanol and 50 
mg (0.10 mmol) of 1H-2-{4-nitr<pheny0benzim^ 

Then the mixture was subjected to catalytic hydrogenation in the presence of 10% Pd/C as a catalyst to fead it to a 
corresponding amino compound. Next the DMF solution of this amino compound was stirred under a nitrogen gas 
stream while cooled on ice. and 20 fit (0. 1 4 mmol. 1 .4 eq.) of tnethylamine. 46 mg (0.30 mmol. 3.0 eq.) of guankJineacetic 
acid hydrochloride and 62 mg (0.30 mmol. 3.0 eq.) of DCC were added in this order. Afterward, the temperature of the 
solution was returned to room temperature, and the solution was stirred for 2 hours and then allowed to stand overnight 
After the removal of a formed solid by filtration, the titrate was then concentrated under reduced pressure The resulting 
residue was subjected to gel titration (Sephadex LH-20. methanol), and 4N hydrochloric add and dioxane were added 
to the eluted fraction. Next, the solution was concentrated and then sludged with methanol to obtain 10 mg (0.016 mmol. 
15.6%) of the desired compound in the state of white crystals, 
mp: 215-227°C (decomposed) 

NMR (DMSO-de) 6: 10.30 (s. 1H). 8.35 (d, 2H). 8.32 (s. 1H), 8.05 (d, 1H). 7.93 (d. 2H). 7.83 (d. 1H), 7.63 (d. 3H). 
7.50-7.20 (bs. 4H). 6.78 (d, 2H). 4.16 (d. 2H). 3.74 (s. 8H) 
JR (KBr) cm" 1 : 3332, 1652. 1602, 1516. 1328, 737 

Exarnpte 8 (Conpound 1010) 

1H-2<4-(guankftnoa<^tyiamin^ 

BfiSS&2QJL« 

nHN,N4*s(24iydroxyethyl)^ 

In 36 ml of 30% acetic add was dissolved 5.0 g (36.2 mmote) of m-aminonitrobenzene. artd 22.9 ml of ethylene 
oxide was further added under ice cooling, followed by stirring at room temperature overnight After extraction with ethyl 
acetate, fiie ethyl acetate layer was dried over sodium sulfate and concentrated. The resulting residue was sludged with 
ether to obtain 5.21 g (23.0 mmols. 63.6%) in the state of yellow crystals. 
mp:98.5-100°C 

NMR (DMSOdfe) 6: 7.51 (d. 1H), 7.51 (s. 1H). 7.32 (t 1H), 6.99 (d. 1H). 3.89 (t. 4H). 3.73 (bs. 2H) # 3.65 (t 4H) 



Reaction 2 

34N,N4)is(2K«orbelhy0aminolnrlrob€^ 

s In 25 rri of toluene was suspended 2.5 g (1 1 .0 mmols) of 3^.N4)is(2-hydr<^ethy0amino]nitrobenzene t and 1 0.2 
g (85.7 mmols. 7.8 eq.) of thionyl chloride was added under ice cooling. Next the suspension was heated and stirred 
for 5 hours in an oil bath at 70°C. After concentration under reduced pressure, the solution was extracted with ethyl 
acetate after addition of water. After drying over anhydrous sodium sulfate, the extracted layer was concentrated under 
reduced pressure, and the resulting residue was then sludged with ether to obtain 2.67 g (10.1 mmols. 92.2%) of the 

to desired compound in the state of yellow crystals. 
mp:112-113°C 

NMR (CDCI3) 6: 7.61 (d. 1H), 7.50 (t, 1H). 7.39 (t. 1H). 6.98 (d, 1H), 3.83 (t 4H). 3.68 (t. 4H) 

Reaction 3 

15 

N f N-Ws(2<hloroethyl)-1 .3-phenylenediamine hydrochloride 

In 35 ml of concentrated hydrochloric actd was dissolved 2.0 g (7.6 mmols) of 3-{N,N-bis(2-chloroe- 
ihyQaminolnitrcbenzene. and 6.9 g (30.6 mmols. 4.0 eq.) of stannic chloride (II) dihydrate was added, followed by stirring 
?o for 1 hour in an <ifl bath at 100°C. Next, the solution was allowed to stand until its temperature lowered to room temper- 
ature, and then diluted with water. The solution was basified with concentrated ammonia water, extracted with ethyl 
acetate twice, dried over anhydrous sodium sulfate, and then concentrated under redutted pressure. Afterward. 4N 
hydrochloric acid and dioxane were added to the resulting residue, and after concentration, the residue was crystallized 
from a small amount of methanol-ether to obtain 1.97 g (7.3 mmols. 96.1%) of the desired compound in the state of 
« yellow crystals. 

mp:195-201°C 

NMR (DMSO-d 6 ) 6: 10.30-9.80 (bs. 3H). 7.27 (t. 1H). 6.76 (d. 1H). 6.73 (s. 1H). 6.63 (d. 1H), 3.74 (s, 8H) 
Reaction 4 

1H-2-(4-nfacphenyl)ben^ 

In 10 mJ of DMF were dissolved 0.30 g (1.06 mmols) off 1H-2<4-nitrophenyl]fo^ acid and 

0.29 g (11.08 mmols. 1.0 eq.) of N.N-tws(2-chloroethyO-1. 3-phenylenediamine hydrochloride, and the solution was then 

s stirred under a nitrogen gas stream, while cooled on tee Next. 0.44 ml (3,15 mmols. 3.0 eq.) of triethylamine and 0.24 
ml (1.58 mmols, 1.5 eq.) of OECP were added in this order, and the solution was stirred for 9 hours and then allowed 
to stand overnight, as it was. After concentration under reduced pressure, the resulting residue was purified through 
silica gel column chromatography (chloroform/imethanol = 2-4%) and then sludged with ethanol to obtain 0.23 g (0.46 
mmol, 43.5%) of the desired compound in the state of yellowish white crystals. 

o mp; 213-217*0 

NMR (DMSOd 6 ) 6: 10.20 (s, 0.5H). 10.1 1 (s, 0.5H). 8.47 (s, 4H). 8.43 (s. 1 H). 8.16 (s, 0.5H). 7.92 (d, 0.5H). 7.86 
(S. 0.5H). 7 71 (d; 0.5H). 7.31-7.15 (m, 3H), 6.51 (d. 1 H), 3.80-3.74 (m. 8H) 

Reaction 5 

1 H-2-f4-(guan«finoacety^ 
dihydrochloride 

8n DMF-methanol. 50 mg (0.10 mmoO of 1H-2-(4-nitrophenyQ^^ 

7 %Qan^J)henyOcarboxyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a 
corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a nitrogen gas 
stream whHe cooled on tee. and 44 mg (029 mmol. 2.9 eq.) of guantdineacetic add hydrochloride and 59 mg (0.29 
mmol 2.9 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned to room tem- 
perature, and the solution was stirred for 5 hours and then allowed to stand overnight After the removal of a formed 

f sofa* by Oration, the filtrate was then concentrated under reduced pressure. Next. DMF was added to the residue, and 
the resulting crystals were removed by filtration. The concentrated residue of the filtrate was subjected to gel filtration 
(Sephadex LH-20, methanol), and m hydrochloric actd and dioxane were added to the edited fraction, followed by 
concentration. The concentrated material was crystallized from ether to obtain 31 mg (0.048 mmol, 48.0%) of the desired 
compound In the state of light ydlowish white crystals. 
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np:200-210°C 

NMR (OMSOdy 6: 1027 (s. 1H), 9.41 (s. 1H). 8.33 (d, 2H). 8.30 (s, 1H). 7.96 (d. 1H). 7.90 (d. 2H), 7.80 (d, 1H) 
7.64 (t 1H), 7.50-7.15 (m. 7H). 6.51 (d. 1H) f 4.16 (d. 2H), 3.76 (m. 8H) 
IR (KBr) cm* 1 : 3339. 1654, 1604. 1542 

Example 9 (Compound 2001) 
1H-2^guankfinoacetytenw 

cDhydrochloride . . . 

Reaction 1 

1 H-2-{3- nitrophenyQbenzim^ 

In 12 ml of DMF were dissolved 0.30 g (1.06 mmob) of 1 H-2^3^c^enyl)b^in^dazde-5<arboxyfi^ acid and 
0.29 g (1.08 mmois, 1.0 eq.) of N.N-bis(2-chloroethyl)-1 ,4-phenylenediamlne hydrochloride, and the solution was then 
stirred under a nitrogen gas stream while cooled on Ice. Next 0.45 ml (323 mmds. 3.0 eq.) of triethytamine and 024 
ml (1.58 mmds. 1.5 eq.) of DECP were added in this order, and the solution was stirred for 3 hours and then allowed 
io stand overnight, as it was. After concentration under reduced pressure, methanol was added to the resulting residue, 
and the solution was then allowed to stand for 3 hours. Next, the resulting solid was collected by filtration to obtain 0.45 
g (0.90 mmol, 852%) of the desired compound in the state of ocherous powder. 

mp: A definite melting point was not present > 

NMR (DIVISOR) 6: 10.06 (bs, 1H), 9.06 (s. 1H). 8.66 (d. 1H). 8.38 (d. 1H), 8.38 (s. 0.5H). 8.16 (s, 0.5H). 7.90 (t 
1H). 7.93-7.70 (m. 2H). 7.63 (d, 2H). 6.77 (d. 2H). 3.74 (s. 8H) 

R^ctign 2 

1 H-2-t3HguankrinoacetylarwiK>)^ 
dihydrochloride 

1n DMF-methanol. 0.15 g (0.30 mmol) of 1H-2-(3-nitropheny0be^ 
thyOamino]phenyfIJeaftx>xy^^ was subjected to catalytic hydrogenation using 1 0% Pd/C as a catalyst to lead it to a 
corresponding amino compound. Next, the OMF solution of this amino compound was stirred under a nitrogen gas 
stream while cooled on ice. and 0.14 g (0.91 mmob. 3.0 eq.) of guanidineacetic add hydrochloride and 0.19 g (0.92 
mmol 3.0 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned to room tem- 
perature, and the solution was stirred for 9 hours and then allowed to stand overnight. After the removal of a formed 
solid by filtration, the filtrate was concentrated under reduced pressure. Next the residue was subjected to gel filtration 
(Sephadex LH-20. methanol), and 4N hydrochloric acid and dioxane were addled to the eluted fraction, followed by 
concentration. The concentrated solution was crystallized from methanol, thereby obtaining 0.13 g (020 mmol, 67.7%) 
of the desired compound in the state of light yellowish white crystals. 
np:>250 o C 

NMR (DMSCkfc) * 10.71 (s, 1H). 1023 (s. 1H). 8.65 (s. 1H). 8.31 (s> 1H). 8.01 (d. 2H). 7.82-7.77 (m. 2H). 7.64 
(m. 4H). 7.60-720 (bs. 4H). 6.77 (d. 2H), 4.16 (d. 2H). 3.74 (s. 8H) 
JR (KBr) cm* 1 : 3310, 1652, 1517 



Elemental analysis: (Cg/HgeCfeNaC^ * 2HQ • HgO) 



Calcd.: 


C:49.25. 


H:4.90. 


N.17.02. 


01:21.54 


Found: 


C:49.30. 


H:4.70. 


N:16.91. 


021.61 



Example 10 (Compound 2004) 

boxyamide cfihydrochlortde 
Reactipnl 

1 H-2-{3- nitrophenyljbenzimid^ 

In 30 ml of DMF were dissolved 3-1 g (1 1 mmols) of 1 H-2-(3^itropheny0benzimidazole-5^rtx)xyfic actd and 3.1 
g (1 1 mmols, 1 .0 eq.) of 3^ethyM^N f N4)is(2^!oroet^ hydrochloride, and the solutfon was then stirred 

under a nitrogen gas stream whfle cooled on Ice. Next, 2.5 ml (1 6 mmds. 1 .5 eq.) of DECP and 4.6 ml (33 mmols, 3.0 
eq.) of triethylamine were added in this order, and the solution was stirred at 0«C for 30 minutes and at room temperature 
for 3 hours and then allowed to stand overnight After the reaction solution was concentrated under reduced pressure, 
ihe resulting residue was dssofved in acetone. Next, silica gel was added thereto, and the solution was evaporated to 
dryness under reduced pressure ami then purified through silica gel column chromatography (chloroform/methanol = 
8/2). After the solvents were distilled off under reduced pressure, the resulting residue was sludged with chloroform and 
a small amount of methanol. Next, the resulting powder was collected by filtration and then washed with methanol, 
thereby cbtaWng:4^ g (yield = 7S%) of ocherous powder. 
mp: A definite melting pdnt was not present 

WRpMS(>d 6 )6:10^2(s,0.5H), 10.16 (S.0.5H). 9.08 (s, 1H),8.66(d. 1H). 8.42^.36 (m. 1.5H),8.17(s.0.5H). 
7.93-7.62 (m, 5H). 7.24 (d, 1 H), 3.57 (t 4H). 3.39 (t 4H), 2.31 (s, 3H) * 

Reaction 2 

1H-2-pHguankfinc*ce^ 
boxyamide dihydrpchloride 

In a mixed solvent of 5 ml of DMF and 5 ml of methanol, 0.40 g (0.78 mmof) of 1 H-2^3-nitropheny0benzim^ 
S^-p^ethyM^N.N4>ts(2<hloroe^ was subjected to catalytic hydrogenation using 

10% Pd/C as a catalyst to lead it to a corresponding amino compound. Next the DMF solution of this amino compound 
was stirred under a nitrogen gas stream while cooled on ice. and 281 mg (2.3 mmols. 3 eq.) of guanidineacetic acid 
hydrochloride and 483 mg (2.3 mmols. 3 eq.) of DCC were added in this order. After stirring at 0°C for 30 minutes, the 
solution was further stirred at room temperature for 6 hours and then allowed to stand overnight Next the resulting 
precipitate was removedbyf^^^ underreduced pressured. 

The resulting residue was purified through silica gel column chromatography (chloroform/methanol = 95/5). After the 
solvents were distilled off wider reduced pressure, the resulting residue was dissolved in methanol, and ether was then 
added to the solution, so that precipitation occurred again, thereby obtaining 155 mg (yield = 34%) of white powder. 

NMR (DMSOcy 5: 10.83 (s, 1H). 10.44 (s. 1H). 8.68 (s. 1H). 8.37 (s, 1H). 8.09 (d. 2H), 7.89 (d. 1H). 7.82 (d. 
1H). 7.73-7.63 (m, 3H), 7.44 (bs. 4H). 7.25 (d, 1H), 4.19 (d. 2H). 3.57 (t 4H). 3.37 (t. 4H). 2.31 (s. H) 

m (KBr) cm* 1 : 3348. 1665, 1504, 1308. 1263. 884 

Example 11 (Compound 20Qfi) 

1 H-2-J3Hguank$iioacetylamin^^ phenyf]]car- 
boxyamtde dihydiochloride 

Reaction 11 

1H-2-(3- ftitrophenvOtearimkiaz^ 

Sn 7 irt of DMF was tfrssofVed 0.60 g (2.12 mmds) of 1 H-2^-nitrophertyQbef^^ acid, and the 

solution was then stirred under a nitrogen gas stream whfle cooled on ice. Afterward. 2.45 mmds of 3-chIcro-4-[N.N- 
Ws(2KiiJaoethy0amino]anfline hydrochloride {which was synthesized from 0.73 g (2.45 mmols) of a corresponding nitro 
compound by catalytic hydrogenation} and 0.89 ml (6.38 mmols. 3.0 eq.) of triethylamine were added in this order, and 
5 ml of DMF was further added. Next. 0.48 ml (3.16 mmols. 1.5 eq.) of DECP was additionally added, the solution was 
stirred for 6 hours and then allowed to stand overnight as it was. After concentration under reduced pressure, the 
resulting residue was purified through silica gel column chromatography (chloroform/rnethanol = 4%) and then crystal- 
led from ethyl acetate. According to confirmation by NMR, the introduction of triethylamine hydrochloride was observed. 
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and therefore, together with the resulting filtrate, the crystals were subjected to get filtration (Sephadex LH-20. methanol). 
Next solidification was accomplished with ether, thereby obtaining 0.46 g (0.90 mmol. 42.0%) of the desired compound 
in the state of ocherous solid. 

np: A definite melting point was not present. 

NMR (DMSO-dg) 6: 10.39 (s. 1H). 9.06 (s. 1H). 8.66 (d. 1H). 8.36 (d. 1H). 8.32 (s. 1H). 8.03 (d. 1H). 7.93-7.87 
(m. 2H). 7.76 (d. 1H). 7.73 (dd. 1H). 7.37 (d. 1H). 3.64-3.48 (m, 8H) 

1 H-2^3-(guankfinoacetytamino)ph phenylflcar- 
boxyamide dihydrochloride 

In DMF-methanot 0.21 g (0.40 mmol) of 1H-2-(3-nitrophenyQbenzimidazole^ 
thyOamino]phenyOJ«uboxyamide was subjected to catalytic hydrogenafion using 10% Pd/C as a catalyst to lead it to a 
corresponding amino compound. Next the DMF solution of this amino compound was stined under a nitrogen gas 
stream while cooled on ice. and 0.18 g (1.17 mmols, 3.0 eq.) of guankfineacetic acid hydrochloride and 0.24 g (1.16 
mmote, 3.0 eq.) of OCC were added in this order. Afterward, the temperature of the solution was returned to room 
temperature, and the solution was stirred for 2 hours and then allowed to stand overnight After the removal of a formed 
solid by filtration, the ffitrate was concentrated under reduced pressure. Next the residue was subjected to gel filtration 
(Sephadex LH-20. methanol), and 4N hydrochloric acid and dioxane were added to the eluted fraction, followed by 
concentration. The concentrated material was solidified with ether, thereby obtaining 0.15 g (0.22 mmol. 55.7%) of the 
desired compound in the state of light yellowish white power. * 
mp: A definite melting point was not present 

NMR (DMSOdg) 6: 10.78 (s, 1H). 10.63 (s. 1H). 8.67 (s. 1H). 8.37 (s. 1H). 8.04 (m. 2H). 7.88-7.63 (m. SH). 7.60- 
7.25 (bs. 4H). 7.37 (d. 1H). 4.18 (d. 2H). 3.62 (t 4H). 3.51 (t 4H) 
IR (KBr) cm' 1 : 3313. 1673. 1498. 1385. 1307. 1252 



Elemental analysis: (Cz7H 27 Cl3N 8 0 2 «2HCI • 51^0) 


Calcd.: 
Found: 


C:42.40. 
G:42.48. 


H5.14. 

H:4:73. 


N:14.65 
N:14.67 



Example 12 (Compound 2011) 

1H-2-p-fl4<guanidino)butyryn^ 
rnkJe dihydrochloride 

w t 

, In DMF-methanol, 0-20 g (0.40 mmol) of 1H-2-(3-nitropheny0be^ 

tfyl)an^lphenyll}cartx>xyamWe was subjected to catalytic hydrogenafion using 1 0% Pd/C as a catalyst to lead it to a 
corresponding amino compound. Next the DMF solution of this amino compound was stirred under a nitrogen gas 
stream while coded on ice. and 0.22 g (1 .21 mmols. 3.0 eq.) of guankfinobutyric acid hydrochloride and 0.25 g (1.21 
mmols. 3.0 eq.) of OCC were added in this order. Afterward, the temperature of the solution was returned to room 
tenperature. and the solution was stirred for 3 hours and then allowed to stand overnight After the removal of a formed 
solid by titration, the titrate was concentrated under reduced pressure. Next the residue was purified through silica gel 
column chromatography (ethyl acetate/lPA/water « 6/2/1) and then subjected to gel filtration (Sephadex LH-20, metha- 
nol), and 4N hydrochloric acid and dioxane were added to the eluted fraction, followed by concentration. The concentrated 
material was solidified with ether, thereby obtaining 0.10 g (0.15 mmol, 37.5%) of the desired compound in the state of 
yellow power (hygroscopic). 

mp: A definite melting point was not present 

NMR(OMSCk%)6:10^9(s. 1H). 10.32(6. 1H),8.69(s. 1H). 8.36(6. 1H), 8.10 (d. 1H).8.05(d, 1H), 7.95(t 1H). 
7.87 (d. 1H). 7.79 (d, 1H). 7.65 (m. 3H). 7.50-7.00 (bs. 4H). 6.77 (d. 2H). 3.74 (s. 8H). 3.18 (q. 2H). 1.85 (m. 2H) 
IR (KBr) cm" 1 : 3164. 1655. 1517.1330. 1247. 1182 
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Elemental analysis: (CsaHjadaN^ • 2HC1 • 3.3H2O) 



Calcd.: 


C:47.85. 


H:S.62. 


N:15.39. 


Cl:19.48 


Found: 


C:47.95. 


H5.49. 


N:15.10. 


Q:19.35 
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Example 13 (Compound 2014) 

1 H-2-p-H4Hguanidino)bu^ 
is nytUcartxwyamide dihydrochloride 

In a mixed solvent of 5 ml of DMF and 5 ml of methanol. 0.40 g (0.78 mmoO of 1H-2-{3-nitrophenyf)benzimida2ole- 
5-{N-[3^ethyMlN.N4)is(2<hk)roeth^ was subjected to catalytic hydrogenation using 

10% Pd/C (wetj^s a catalyst to lead it to a corresponding amino compound. Next, the DMF solution of this amino 

20 compound was stirred under a nitrogen gas stream while cooled on ice. and 426 mg (2.4 mmols. 3 eq.) of 4-guanidi- 
nobutyric acid hydrochloride and 450 mg (2.4 mmols. 3 eq.) of EDCI were added in this order. Afterward, the solution 
was stirred at 0°G for 30 minutes and further at room temperature for 3 hours, and then allowed to stand overnight The 
solvents were distilled under reduced pressure, and the resulting residue was then purified through silica gel column 
chromatography (ethyl acetate/ IPA/water = 5/2/1). After the solvents were distiBed off under reduced pressure, the 

■s resulting residue was dissolved in methanol and then further subjected to gel filtration column chromatography (Sepha- 
dex LH-20. methanol). Afterthe solvents weredistiHed off under reduced pressure, the resulting residue was then sludged 
with acetone-IPA. thereby obtaining 1 13 mg (yield 21%) of the desired compound in the state of light yellow power. 

NMR(OMSO-d6)6:10.S8(s. 1H). 10.44(s, 1H).8.69(s. 1H).8.36(s. 1H). 8.11-7.61 (m. 7H). 7.25 (bs. 4H). 7.25 
(d. 1H). 4.03 (q. 1H). 3.S7 (t 4H). 3.37 (t 4H). 3.26 (q. 2H). 2.50 (t. 2H). 2.31 (s. 3H). 1.84 (m. 2H) 

0 IR (KBr) cm' 1 : 3357. 1664, 1504. 1308. 1 180. 886 

Example 14 (Compound 2016) 

lH-2-p-tt4-(guanjtfino)butyr^ 
5 boxyamide dihydrochloride 

In DMF-methanol. 0.31 g (0.58 mmot) of 1H-2-(3^itropheriy0benzimkJazole-5^N-{3K*loro^^N.N-bis(2-chloroe- 
thyl)aminotohenyin<»iboxyamide was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a 
corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a nitrogen gas 

' s,ream whfle co 9^ d 00 fce . and 0-32 9 (1 .76 mmols. 3.0 eq.) of guanicfinobutyric add hydrochloride and 0.36 g (1 .74 
mmols. 3.0 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned to room 
temperature, and the solution was stirred for 3 hours and then allowed to stand overnight Since the material did not 
disappear the next day. 0.1 1 g 4-guaridtndxityric acid and 0.12 g of DCC were added, followed by stim'np; for further 2 
hours. After the removal of a formed solid by filtration, the filtrate was concentrated under reduced pressure, and the 

f resulting residue was then purified through silica gel column chromatography (ethyl acetate/lPAAvater a 6/2/1 ) and then 
further subjected to gel filtration (Sephadex LH-20. methanol). Next. 4N hydrochloric acid' and dfoxane were added to 
the eluted fraction, followed by concentration. The residue was collected by scraping, thereby obtaining 73 mg (0.10 
mmoJ. 17.9%) of the desired compoundin the state of a whttesofid. 
mp: A definite melting point was not present 

NMR (DMSCXy 6: 10.37 (s, 1H). 10.29 (s. 1H). 8.59 (s. 1H). 8.29 (bs. 1H). 8.03 (s. 1H). 7.88-7.72 (m. 6H), 7.51 
(t. 1H). 7.36 (d. 1H). 7.40-6.80 (bs. 4H). 3;62 (m. 4H). 3^0 (m. 4H). 3.19 (m. 2H), 2.46 (m. 2H). 1.84/m. 2H) 
IR (KBr) cm* 3178, 1662, 1498, 1393, 1304 
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Elemental analysts: (029^,03^02 * 2HQ • 0.5H 2 O) 


CakxJ.: 
Found: 


C:48.93. 
C:48.65. 


H:4.81. 
H:S.16. 


N:15.74 
N:15.65 



Example 1g (Compound 2031) 

1 H-2^-Q4^cfimethyiaiTO^ 
boxyamide dihydrochloride 

In DMF-methanot 0.20 g (0.40 mmol) of 1H-2^3Htitropheny0b^ 
thyOanrwwJphenyOJcaitxjxyaf^ was subjected to catalytic hydrogenation using 1 0% Pd/C as a catalyst to lead ft to a 
corresponding amino compound. Next the DMF solution of this amino compound was stirred under a nitrogen gas 
stream while cooled on ice, and 0.20 g (1.19 mmols, 3.0 eq.) of 4Kfimethylanrtinobutyric add hydrochloride and 0.25 g 
(1 .21 mmols. 3.0 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned to room 
temperature, and the solution was stinred for 4.5 hours and then allowed to stand overnight After the removal of a formed 
solid by filtration, the filtrate was concentrated under reduced pressure, and the resulting residue was then purified 
through silica gel column chromatography (ethyl acetate/IPA/Vvater = 5/2/1) and then further subjected to gel fiftratipn 
(Sephadex LH-20. methanol). Since the presence of impurities was observed, the solution was subjected to silica gel 
column chromatography (ethyl acetate/methand = 1/1) again and then further subjected to gel filtration (Sephadex LH- 
20. methanol)- Next solidification was carried out with ether to obtain 89 mg (0.14 mmol, 34.0%) of thedesired conpound 
in the state of a light yellowish white solid. 

np: A definite melting point was not present. 

NMR (DMSOdg) 6: 10.25 (s. 1 H). 10.07 (s. 0.5H). 10.01 (s, 0.5H), 8.59 (s. 0.5H). 8.57 (s, 0.5H). 8.33 (s, 0.5H). 
8.12 (s. 0.5H). 7.88-7.48 (m. 7H). 6.77 (d. 2H). 3.74 (s. 8H). 2.75 (m. 2H). 2.54 (s. 6H). 2.45 (s. 6H), 1.90 (m. 2H) 
IR (KBr) cm* 1 : 3214, 1614. 1518. 1328. 1244. 1182 



Elemental analysis: (C^oH^cy*!^ * HCI • H2O) 


CakxJ.: 
Found: 


C:56.65. 
C:S6.60. 


H:5.86. 
H:S.78. 


N:13.21 
N:13.00 



Example 16 (Compound 2091) 

1H-2i34[3^methyltWo)propiony0amiTO 
m'de 

In a timed solvent of 5ml of DMF and 3ml of methanol. 0.27 g (0.54 mmol) of 1 H-2-(3-nitrofr enyl)b^ 
5W4^N4as(2<hlttoethyl)am was subjected to catalytic hydrogenation using 10% Pd/C 

as a catalyst to lead it to a corresponding amino compound. Next the DMF solution of this amino compound was stirred 
under a nitrogen gas stream while cooled on ice. and 70 |il (0.68 mmol. 1.25 eq.) of 3-(methyfthio)propionic add and 
0. 1 3 g (0.63 mmot 1.2 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned 
to room temperature, and the solution was stirred for 2.5 hours and then allowed to stand overnight Since the progress 
of the reaction stopped the next day. 70 |U (0.68 mmol) of 3Kmethylthio)propiortc add and 0 A 3 g (0.63 mmol) of DCC 
were added, and the solution was stirred for 10 hours and then allowed to stand overnight After the removal of a formed 
soBd by filtration, the filtrate was concentrated under reduced pressure, and the resulting residue was then purified 
through siOca gel column chromatography (cMoroform/methanol = 4%) and then crystallized from ether, thereby obtaining 
0.17 g (0.30 mmol. 55.2%) of the desired compound in the state of light yellowish white crystals. 



fflp: 142-1 46*C 

NMR (DMSO-ile) 6: 10.21 (s. 1H). 10.07 (s. 0.4H). 10,01 (s. 0.6H). 8.55 (m, 1H). 8.33 (s. 0.6H). 8.11 (s. 0.4H). 
7.87-7.59 (m. 6H). 7.51 (t. 1H). 6.77 (d. 2H). 3.74 (s. 8H). 2.82-2.65 (m. 4H). 2.12 (s. 2H) 
IR(KBr)cnV 1 :3259. 1644. 1518. 1327. 1248. 1181.814 





Elemental analysis: (C2 8 H29Cl2N60 2 S • H2O) 


70 


CakxJ.: 


C57.14. 


HA31. 


N:11.90 




Found: 


C57.09. 


H:5.40. 


N:11.67 



15 

Example 17 (Compound 2041) 

2-[N-P!5^4-[N.N4>is(2K^ H4>enzimfcJazde-2«y1]phenyfI]c^^ yi- 

<fimethylsulfbniurn iodide 

0.10 g (0.18 mmol) of 1H-2#-tt3^methylttoo)^^ 
lhyOan^no]phenylI]caftx>xyamide was dissolved in a mixture of 0,5 ml of 80% formic acid. 0*25 ml of acetic acid and 0.2 
ml of methyl iodide, and the solution was then stirred at room temperature for 9 hours under shading and then allowed 
to stand overnight After concentration under reduced pressure, the resulting residue was subjected to gel filtration 
25 (Sephadex LH-20. methanol, carried out twice) and then solidified with ether to obtain 47 mg (0.07 mmol. 36.6%) of the 
desired compound in the state of light yellowish white powder, 
mp: A definite melting point was not present 

NMR PMSO-de) 6: 10.49 (s. 1H). 10.05 (s. 1H). 8.58 (s. 1H). 8.24 (s. 1H). 7.87 (m. 2H). 7.70-7.47 (m, 5H), 6.77 
(d. 2H). 3.74 (s, 8H). 3.57 (t 2H). 3.04 (t 2H). 2.97 (s. 6H) 
w IR (KBr) cm" 1 : 3407. 1645. 1614. 1517, 1328. 1249, 1181 



Elemental analysis: (C^HjaClalNsOzS • HQ) 


Calcd.: 
Found: 


C:46.S1, 
C:46.20. 


H.4.44. 
H:4.24. 


NS.35 
N.-9.08 



0 



Example 19 (Compound 2092) 

1H-2-[34[3Kmetl^thio)^^ 
s nyfjcarboxyarr^de 

In a mixed solvent of 5 ml of DMF and 5 ml of methanol. 0.40 g (0.78 mmol) of 1 H-2-{3-nitrophenyJ)benzintf 
5^N^3^ethyM{N.N4>is^ was subjected to catalytic hydrogenatkxi using 

1 0% Pd/C as a catalyst to lead it to a corresponding amino compound. Next the DMF solution of this amino compound 

> was stirred under a nitrogen gas stream while cooled on ice, and 281 mg (2.3 mmote. 3 eq.) of 3Kmethyfthio)propionic 
acid and 483 mg {Z3 mmols. 3 eq.) of DCC were added in this order. Afterward, the solution was stirred at 0°C for 30 
mruxies and further at room temperature for 6 hours and then allowed to stand overnight After the resulting precipitate 
was removed by titration, the solvents were distilled off under reduced pressure, and the resulting residue was then 
purified through silica gel column chromatography (chloroform/methanol = 95/5). After the solvents were distilled off 

• under reduced pressure, the resulting residue was dissolved in methanol, and ether was then added, so that precipitation 
occurred again, thereby obtaining 155 mg (yield = 34%) of the desired compound in the state of white powder. 

NMR (DMSOdfe) 6: 10.21 (s. 1H). 10.16 (s. 1H). 8.57 (s. 1H). 8.24 (bs. 1H), 7.86 (d, 2H), 7.72-7.49 (m, 5H). 7.24 
(d. 1H). 3.57 ft 4H). 3.36 ft 4H), 2.80 ft 2H), 2.68 ft 2H). 2.37 (s. 3H). 2.12 (s. 3H) 
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Example 19 (Compound 2044) 

2^f3^5^N^3-methyM^.N4>is(^ 
thyi<ftmethylsutfonium iodide 

5 

0.10 g (0.17 mmoO of 1H-2^3^-(methyfthto)propion^^ 
chlofoethyOaminolphenyfJ] was dissolved in a mixture of 0.6 ml of 80% formic acid, 0.3 ml of acetic acid 

and 0.5 ml of methyl iodide, and the solution was then stirred at room temperature for 3 hours under shading and then 
allowed to stand overnight After concentration under reduced pressure, the resulting residue was purified through gel 
10 filtration column chromatography (Sephadex LH-20. methanol, carried out twice). The solvents were distilled off under 
reduced pressure, and the resulting residue was dissolved in methanol. Afterward. IPA was added to the solution, so 
that precipitation occurred again, thereby obtaining 58 mg (yield * 47%) of the desired compound in the state of light 
yellow powder. 

NMR (DMSO^) 6: 10.56 (s. 1H). 10.20 (s. 1H). 8.59 (s, 1H). 8.27 (s. 1H). 7.91 (d. 2H). 7.78-7.55 (m. 5H). 7.24 (d. 1H). 
15 3.57 (t 4H). 3.37 ft 4H). 3.21 (t 2H). 3.05 ft 2H), 2.97 (s, 6H). 2.31 (s. 3H) 
IR (KBr)cn>1:3422, 1654. 1502. 1313. 1118.885 

Example 2Q (Compound 2093) 

20 1 H-2-(3-I3-{methytth^ 
nyfflcarboxyamide 

In DMF-methanol. 0.21 g (0.40 mmoQ of 1H-2-(3^itrcpheny0benzimid^^ 
thyOamirK)]phenyl]]<^boxyan^ was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a 

25 corresponding amino compound. Next the DMF solution of this amino compound was stirred under a nitrogen gas 
stream while cooled on ice. and 0.12 mi (1.16 mmols. 2.9 eq.) of 3-methyfthiopropionic acid and 0.24 g (1.16 mmols, 
2.9 eq.) of DCC were added in this order. Afterward, the temperature of the solution was returned to room temperature, 
and the solution was stirred for 2 hours and then allowed to stand overnight After the removal of a formed solid by 
filtration, the filtrate was concentrated under reduced pressure, and the resulting residue was subjected to silica gel 

30 column chromatography (chloroform/ methanol = 4%) and then solidified with ether, thereby obtaining 0.1 8 g (0.30 mmol. 
75.3%) of the desired compound in the state of light yellowish white powder, 
mp: A definite melting point was not present 

NMR (DMSOde) 6: 10.36{s. 1H). 10.23 (s. 1H). 8.58 (s, 1H). 8.25 (s. 1H). 8.02 (d. 1H). 7.85 (d. 2H), 7.75-7.69 
(m. 2H), 7.52 ft 1H). 7.37 (d. 1H). 3.62 (t 4H). 3.50 (t 4H). 2.80 (t. 2H), 2.68 (t 2H) 

35 

Example 21 (Compound 2046) 

24N-p-(5-[N-{3<hloro-4^ 
thytjdimethyisuffonium iodide 

40 

0.1 0g (0.17 mmol) of 1 H-2^-(3-methyfthiopropfony^ 
roethyf)amino]phenyqicarboxyan^ was dissolved in a mixture of 0.5 ml of 85% formic add and 0.25 ml of acetic acid, 
and 0.2 ml of methyl iodide was then added, followed by stirring at room temperature for 3 days under shading. After 
concentration under reduced pressure, the resulting residue was subjected to gel filtration (Sephadex LH-20. methanol). 
45 and then solidified with ether, thereby obtaining 0.10 g (0.13 mmol, 81.2%) of the desired compound in the state of Ifcht 
yellowish white powder. 

mp: A definite melting point was not present 

NMR (DMSOdg) 6: 10.48 (s. 1H). 10.35 (s, 1H). a58 (s. 1H). 8.25 (s. 1H), 8.02 (s, 1H). 7.86 (m. 2H), 7.71 (m, 
3H). 7.55 (t 1H). 7.36 (d.1H). 3.64-3.48 (m, 8H). 3.03 (t 2H), Z97 (s. 6H) 
so IR (KBr) cm 1 : 3248. 1655. 1577. 1497. 1389. 1307 



Elemental analysis: (Cag^CtyNsQjS • 2.5H20) 


Calcd.: 
Found: 


C:43.98. 
C.44.00. 


H:4.58. 
H:4.26. 


N:8.84 
N:8.62 



to 

Example 22 (Conrpound 2051) 

1H-2-l3-((3-nK>rprK>l^ 
ts rrude hydrochloride 

In DMF-oiethanol. 0.51 g (1.02 mmols) of 1H-2-(3*iitropheny0benzi^^^ 
thyt)amino]phenyfl^ was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a 

corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a nitrogen gas 

» stream while cooled on ice. arjd 0.21 ml (1 .51 mmols, 1 .5 eq.) of triethyfamine and a chloroform solution containing 1 .53 
mmols of 3-rtK>r|AofirK)pfopiohyl chloride {which was prepared from 0.30 g (1 .53 mmols) of 3-nx>rphonrK)propionic acid 
and 1 ml of tWor^ji chloride in chloroform} were added in this order. Afterward, the temperature of the solution was 
returned to room temperature, and the solution was stirred for 3 hours and then allowed to stand overnight Since the 
material cfd not disappearthe next day, the chloroform solution containing 1.53 mmols of 3-rrx>rpholirK)pr^ionyl chloride 

$ was further added. After stirring for 9 hours, the solution was concentrated under reduced pressure, and the resulting 
residue was subjected to silica gel column chromatography (chloroform/methanol « 8-12%). Next the eluted fraction 
was concentrated, and methanol was then added. Afterward, the resulting solid was collected by f fltration to obtain 0.1 8 
g (0;28 mmol. 27.3%) of the desired compound in the state of fight yellowish white powder. Furthermore, the filtrate was 
subjected to gel filtration (Sephadex LH-20. methanol) and then solidified with ether, thereby obtaining 0.11 g (0.17 

? mmol. 16.7%) of the desired compound in the state of white povyder (total yield = 44.0%). 
mp: A definite melting point was not present. 

NMR (DMSO-de) 6: 10:30 (s. 1H). 10.08 (s. 0.4H). 10.01 (s, 0.6H), 8.57 (s, 0.4H), 8.54 (s. 0.6H). 8.33 (s, 0.6H). 
&12 (s. 0.4H). 7.8*7.47 (m. 7H). 6.77 (d, 2H). 3.74 (s. 8H). 3.60 (m. 4H), Z67 (m, 2H). 2.55-2.44 (m. 6H) 
IR(KBr) cm* 1 ; 3120. 1622. 1591. 1519. 1341, 1183. 1115 



Elemental analysis: (C^H^CIaNeOa • HQ • 4H2O) 


Calcd.: 
Found: 


C:51.85. 
C:51.81. 


H:6.04. 
H.-6.22. 


N:11.70 
N:12.12 



Example 23 (Compound 2053) 

1H-2^(3-rr»iphdinorx^^ 
nyQcarboxyamide hydrochloride 

In a mixed solvent of 10 ml of DMF and 10 ml of methanol was dissolved 0.50 g (1.00 mmol) of 1H-2-(3-nitrophe- 
nyOberuimfciazd^ and catalytic hydrogenation 

was then carried out under a nitrogen atmosphere in the presence of 1 0% Pd/C as a catalyst to lead the above-mentioned 
compound to a corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a 
nitrogen gas stream while coded on ice. and 0.59 ml (3.0 mmols) of morphofirK>ethyicartx)xyfc acid hydrochloride and 
0.62 g (3.00 mmols) of DCC were added in this order. Afterward, the terrperature of the solution was returned to room 
temperature, and the solution was then allowed to stand overnight After the reaction, the reaction solution was concent 
Hated under reduced pressure, and the resulting brown syrup-like residue was purified through silica gel column chro- 
matography (diloroforirVmethanol * 20/1-10/1). Next the resulting fluorescent fraction was taken out concentrated, and 
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then sludged with ether/chloroform to obtain 0.25 g (0.38 mmol. 38.0%) of the desired compound in the state of white 
powder. 

mp: A definite melting point was not present. 

NMR (DMSOdy 6: 1025 (s. 1H). 10.18 (s. 0.5H). 10.13 (s. 0.5H). 8.55 (d. 1H). 3.34 (s. 0.5H). 8. 12 (s. 0.5H), 
7.88-7.48 (m. 7H). 724 (d, 1H). 3.61^3.50 (m. 8H). 3.64 (t 4H), 2.67 (t 2H), 2.54 (t, 2H). 2.43 (bs. 4H). 2.31 (s. 3H) 
IR (KBr) cm* 1 : 3258, 2963, 1648, 1502. 1446. 1314. 1115 

Example 24 (Compound 2054) 

1H-2^(3-morpholinopr^ 
boxyanude hydrochloride 

In DMF-methand, 0.30 g (0.56 mmol) of 1H-2K3^ophenyflbenzimkJa^ 
t^amino]phenyl]]carboxyamtde was subjected to catalytic hydrogenation using 1 0% Pd/C as a catalyst to lead it to a 
corresponding amino compound. Next, the DMF solution of this amino compound was stirred under a nitrogen gas 
stream while cooled on ice. and 0.16 ml (1.15 mmols, 2.0 eq.) of triethylamine ami a chloroform solution containing 1.13 
mmols of 3-morphoflncprcpJonyt chloride {which was prepared from 022 g (1 .13 mmcls) of 3-morphdinopropionic actd 
and 1 mJ of thionyl chloride en chloroform) were added in this order. Afterward, the temperature of the solution was 
returned to room temperature, followed by stirring. After 3 hours, 0.16 m! (1.15mmob) of triethyfamine and the chloroform 
solution containing 1.13 mmols of 3-morpholinoprcp:onyJ chloride were further added, and the solution was then allowed 
to stand overnight After concentration under reduced pressure, the resulting residue was subjected to silica gel column 
chromatography (chloroform/hiethanol «= 12%). The eluted fraction was further subjected to gel filtration (Sephadex LH- 
20, methanol), and 4N hydrochloric actd and dioxane were added, followed by concentration. Next, solidification was 
accomplished with a snail amount of ethanoleth er. thereby obtaintng0.13g(0.18mmol,32.4%)of the desired compou^ 
In the state of fight yellowish white amorphous powder, 
mp: A definite melting point was not present 

NMR (DMSO-dg) 6: 10.80 (s. 1H). 10.61 (s. 1H). 8.62 (s, 1H). 8.37 (s. 1H). 8.04 (m. 3H). 7.87-7.73 (m. 3H). 7.64 
«t 1H), 7.37 (d, 1H). 3.87-3.79 (m. 4H). 3.62 (t. 4H). 3.51 (t, 4H). 3.44 (m, 4H). 3.06 (m. 4H) 
IR (KBr) air 1 : 3214. 1671. 1576. 1497. 1394. 1307. 1128, 1087 



Bemental analysis: ((^H^C^NeQa • HCt • e.SH^) 


Calcd.: 
Found: 


0:46.69. 
C:46.53. 


H:5.94. 
H:5.95. 


N:10.54 
N:10.45 



Example 25 (Compound 2061) 

1 H-2^^-pyridylacety^ 

8n OMF-methanol, 0.40 g (0.80 mmol) of 1 H-2^3-nHrcphenyQbenz^^ 
tfytyamtoblphen^ 

corresponding amino compound. Next the DMF solution of this amino compound was stirred under a nitrogen gas 
stream while cooled on fce. and 0.21 g (1.21 nrmois, 1.5 eq.) of 3^)yrWytacetic actd hydrochloride and 0,23 g (1.20 
mmols. 1JB eq) of EDCI were added in this order. Afterward, the temperature of fire solution was returned to room 
{temperature, followed by stirring for 2L5 tours. After concentration under reduced pressure, the resulting residue was 
subjected to silica gel column chromatography (chtoroform/lmethanol » 8%). and then solidified with ether. Since some 
cmpurities were contained In the powder, a separating operation was carried out by the use of chloroform and cfitute 
ammonia water to precipitate InsoJuWes. Next, the insoluWes were collected by filtration to obtain 49 mg (0.083 mmol. 
10.4%) of the desired compound in the state of fight brown solid. Furthermore, the resulting chloroform layer was con- 
centrated, and then solidified with ether, thereby obtaining 65 mg (0.10 mmol. 12.5%) of the desired hydrochloride in 
She state of light brown powder. 

mp: A definite melting point was not present 

Free form: NMR (OMSOde) 6: 10.47 (s. 1H). 10.00 (s, 0.5H). 8.57 (s. 1H), 8.55 (d, 1H), 8.48 (d, 1H). 8.32 (s, 
0.5H), 8.10 (S. 0.5H). 7.87-7.49 (m. 8H). 7.38 (t, 1H), 6.77 (d. 2H). 3.77 (s. 2H). 3.73 (s, 8H) 



Hydrochloride: NMR (DMSOdg) 6: 10:52 (s. 1H). 10.03 (s, 1H). 8.62 (s. 1H), 8.54 (m. 2H), 8.22 (s, 1H). 7.91- 
7.84 (m, 3H). 7.72-7.62 (m. 4H), 7.55-7.45 (m. 2H), 6.77 (d, 2H). 3.81 (s. 2H). 3.73 (s. 8H) 
IR (KBr) cm* 1 : 3070. 1617. 1518. 1328. 1184. 1141 

5 



Elemental analysis (free form): (CnH^CkNgOa • 2.5H2O) 


Calcd: 
Found: 


C:S8.86. 
C:58.86. 


H5.26. 
H5.44. 


N.13.29 
N:13.28 



rs Example 26 (Compound 2063) 

1 H-2 : PK3-pyridytacetyte^ 
mde 

» In 10 mi of a mixed solvent of OMF:methanol «1:1. 0.40 g (0.80 mmol) of 1 H-2-(3-nitrofftenyt)b^ 

!3-methyl-4-{N,N«s(2^oroethyO^^ was subjected to catalytic hydrogenation using 10% 

Pd/C as a catalyst to lead it to a corresponding amino compound. Next the DMF solution df this amino compound was 
stirred under a nitrogen gas stream while cooled on ice. and 0.4 g (2.3 mmols, 3 eq.) of 3-pyridylacetic acid hydrochloride 
and 0.45 g (2,4 mmols. 3 eq) of EDCI were added in this order, followed by stirring for 30 minutes as it was. After stirred 

s at room tenperature for further 3 hours, the solution was allowed to stand overnight After the solvents were distilled off 
under reduced pressure, the resulting residue was purified through silica gel column chromatography (chloroform/meth- 
anol = 95/5). The solvents were distilled off. and the residue was then dissolved in methanol. Next tsopropyl ether was 
added, so that precipitation occurred again, to obtain 153 mg (yield = 33%) of white powder. 

NMR (DMSO-de) 6: 10.48 (s. 1H). 10.18 (bs. 0.5H). 10.13 (bs. 0.5H). 8.61-7.36 (m. 13H). is>3 (d. 1H). 3.77 (s. 

0 2H). 3.59 (V4H). 3.36 (t4H). 2.31 (S.3H) 

IR (KBr) cm* 1 : 3348. 1665. 1504. 1308. 1263. 884 

Example 27 (Compound 2064) .' 

s 1H-2-p^-pyridytecetyla™^ 
mide 

In DMF-methanol. 0.40 g (0.75 mmol) of 1H-2-(3-nitropheny0ben^ 
flTyl)an^no]phenyO]cartx}xyanKie was subjected to catalytic hydrogenation using 10% Pd/C as a catalyst to lead it to a 

) corresponding amino compound. Next the DMF solution of this amino compound was stirred under a nitrogen gas 
stream while cooled on ice. and 0.21 g (1 .21 mmols. 1.6 eq.) of 3-pyridyfacetic acid and 0.22 g (1.15 mmols, 1.5 eq) of 
EDCI were added in this order. Afterward, the temperature of the solution was returned to room tenperature. followed 
by stirring for 3.5 hours. After concentration under reduced pressure, the resulting residue was subjected to a separating 
operation by the use of chloroform and water to precipitate gel-like insolubles. Next the resulting aqueous layer was 

» adjusted to a pKI of about 1 1 with an aqueous sodium hydroxide solution and then extracted with chloroform twice. The 
obtained chloroform layers were joined to each other. (Wed over anhydrous socfium sulfate, and then concentrated under 
reduced pressure. Afterward, the residue was soOCBfied with ether, thereby obtaining 96 mg (0.1 5 mmol. 20.6%) of the 
desired hydrochloride in the state of light brown powder. 

mp: A definite melting point was not present. ^ 

> NMR (DMSOdfe) 8: 10.47 (s. 1H). 10.37 (s. 0.4H), 10.31 (s. 0.6H). 8.57 (s. 1H). 8.48 (d. 1H). 8.34 (s. 0.6H). 8.1 1 

{$. 0.4H). 8.02 (s. 1H). 7.87-7.61 (m, 7H). 7.52 (t 1H). 7.40-7.35 (m, 2H), 3.77 (s. 2H). 3.61 (t 4H). &50 (t 4H) 
IR (KBr) cm" 1 : 3191, 1631, 1582. 1498. 1390, 1309 
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Example 28 (Compound 2073) 

1H-2H3K4^fcJyIacetylam^ 
mide 

5 ) 

. In 1 0 ml of a mixed solvent of OMFanethanol =1:1, 0.40 g (0.80 mmol) of 1 H-2^3nfrtrophenyl)beruimjdazole^ 

P^ethyW^N.N-bts(2K^roethyl)amin^ was subjected to catalytic hydrogenation using 10% 

Pd/C as a catalyst to lead it to a corresponding amino compound. Next the DMF solution of this amino compound was 

stirred under a nitrogen gas stream while cooled on ice, and 0.4 g (2.3 mmols, 3 eq.) of 4-pyridylaeetic add hydrochloride 

jo and 0.4S g (2.4 mmols. 3 eq) of EOCI were added in this order, followed by stirring for 30 minutes as it was. After stirred 
at room temperature for additional 6 hours, the solution was allowed to stand overnight After the solvents were distilled 
off under reduced pressure, the resulting residue was purified through silica gel column chromatography (chJoro- 
formAmethanol ■ 6/1). The solvents were distilled off. and the residue was further purified through silica gel column 
chromatography (cWoroform/methanol = 8/1). The solvents were distilled off. and the residue was then dissolved in 

is methanol. Next isopropyl ether was added, so that precipitation occurred again, to obtain 50 mg (yield * 11%) of light 
yellow powder. 

NMR (OMSO-de) 6: 10.51 (s, 1H). 10.18 (bs. 0.5H). 10.13 (bs. 0.5H). 8.61 (s. 1H). 8.55 (d. 2H). 8.33 (s. 0.5H). 
8.11 (s. 0.5H). 7.89-7.49 (m. 7H). 7.39 (d. 2H), 7.23 (d. 1H). 3.77 (s. 2H). 3.57 (t 4H). 3.36 (t 4H). 2.31 (s. 3H) 
IR (KBr) cm* 1 : 3422, 1647. 1508. 1318. 1239. 829 

20 

Formulation Example 1 
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Compound No. 2053 as an active ingredient 


30 g 




Lactose 


68g 


30 


Crystalline cellulose 


20 g 




Magnesium stearate 


2g 



35 The components described above are mixed in the above composition and the resulting mixture was formulated 

into core tablets by a tableting machine. Each of the core tablets weighed 120 mg containing 30 mg of Compound No. 

2053 and had a diameter of 7 mm. 

Talc was then sprinkled on each core tablet and the surface having talc was then coated with varnish to form an 

undercoat Additional varnish coating was repeated so as to obtain tablets suitable for the internal uses. Color coating 
40 was further conducted. After drying, the tablets having the color coats were waxed and polished into tablets of uniform 

gloss. - 

Formulation Example 2 

45 As an active ingredient 1 g of Compound No. 2053 was weighed and dissolved in 1.000 ml of sterilized propylene 
glycol The resting solution was poured and enclosed in ampoules so as to obtain injections in ampoules, each of which 
contained 5 ml of the solution. 

Tea Example t * 

so . 

Investigation was made on the linkage of each compound to DNA. The test was earned out by comparing a Tm 
value in the case that the compound was added to the DNA solution with a Tm value in the case that no compound was 
added thereto 

That is to say. poly d(A-T)-d(A-T) was used as the DNA. This DNA was dissolved In a buffer solution and the com- 
55 pound was further added thereto, and the Tm value was then measured. On the other hand, the Tm of the DNA alone 
was measured, and a difference (ATm) was then calculated. For the measurement a IK3200 model spectrophotometer 
made by Hitachi. Ltd. was used, and for the control of temperature, SPR-10 model made by Hitachi. Ltd. was used. 
The ATm of Compound 2001 was obtained, and it was 14*C. 
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Test Example 2 

The anticancer activity of each compound wiO be described Table 2 shows the anti-tumor activity of the typical 
compounds. This test was carried out by measuring an in vitro inhfoitory activity on tumor cell growth. That is to say, the 
5 B16 melanoma cells of a mouse were planted on a culture plate having 96 cells, and a compound was then added after 
one day and the cells were cultured at 37°C fa 3 days in 5% C0 2 Next, a compound concentration (IC50) necessary 
to acconpPsh a 50% growth inhfoitory effect was determined in accordance with a procedure described in Cancer. Res.. 
Vol. 48. p. 589-601 (1988). The unit of the drug concentration was ugAnl. The result of distamycin is also simultaneously 
shown as a comparative example. 

to 

Table 2 



rs • 



0 



Anti-tumor activity 


LAjrnpouno inq. 






A CO 

U.DO 




O. AC 1 


Hi 


A OO 

0.38 


TOO 1 


A OA 

0.36 


lUlU 


O 4 A 

3.19 


AAA4 

2001 


A OA 

0.82 




0.53 


<J00o 


0.65 


Cm\J 1 1 


n Q7 


2014 


1.18 


2016 


2.08 


2031 


1.56 


2041 


0.37 


2044 


0.72 


2046 


0.39 


2051 


0.49 


2053 


0.33 


2054 


0.41 


2063 


3.48 


2073 


1.19 


Distamycin 


36 



Test Example 3 

A cell floating solution having 1x10 7 mouse colon cancer cells of Colon 26 per ml of HBSS (Hanks' Balanced Salt 
Solution) was prepared. Next 0.1 ml of this cell floating solution was implanted in the side abdomen hypodermis of a 
female CDF1 mouse (0 day). On the day after the turtxx implantation (1st day), the weight of the mouse was measured, 
and a solution of a compound (a 5% glucose solution containing 5% Tween 80) was administered into the tail vein of 
the mouse. On the 15th day. the tumor was extracted, and its weight was then measured. 

An average tumor weight ratio of each experimental sample was calculated as a T/C value on the assumption that 
the average tumor weight ratio of a control to which any compund was not administered was 100%. 
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Table 3 shows the results of the test The T/C values correspond to compound numbers, respectively, and each 
value in the parentheses represents the concentration of the drug at the time when its T/C value was obtained 



10 



Table 3 



Compound No. 


T/C(%) 


Dose (mg/kg) 


2001 


13 


30 


2006 


21. 


10 


Adriamycin 


29 


20 



is Claims 

1. A compound represented by the following formula (1) or its pharmacologically acceptable salt: 



20 



Ri(CH 2 ) m CONH^ (1) 



H 



wherein each of m and n is independently an integer of from 0 to 5; each of Rj and Rg is independently a hydrogen 
atom, a halogen atom, an atkytthio group having 1 to 8 carbon atoms, an amino 
30 group which may be substituted, an ammonium group which may be substituted, a suifbnium group which may be 
substituted, a phenyl group which may be substituted, a hetero-five-membered ring group which may be substituted, 
a hetero-six-membered ring group which may be substituted, an amidino group, a guanidino group, an amino actd 
residue or a group represented by the formula (2) 



40 



? 4 R 
H 6 



wherein R3 is a direct bond or an oxygen atom {when R 3 is an oxygen atom, man of (CH^ m or (CH^n to which 
45 R3 bonds is not 0}; R4 fe a hydrogen atom, an alkyl group having 1 to 8 carbon atoms, an alkoxy group having 1 to 
8 carbon atoms, a halogen atom, a trifluoromethyl group, a cyano group, an amidino group, a carboxyl group or - 
COR7 wherein R 7 is an alkyfamino group having 1 to 8 carbon atoms which may be substituted by a substituted 
amino group, an amino group which may be substituted by a phenyl group which may be substituted, or a ben- 
zylammo group which may be substituted; R 5 is a hydrogen atom, an alkyl group having 1 to 8 carbon atoms, an 
so \ afkoxy group having 1 to 8 carbon atoms or a halogen atom; Re is a KCH^pNfRek or KC^pNRaRg wherein p fe 
an integer of from 0 to 5; R 8 is -C^CHjW wherein W is a halogen atom, a hydroxyl group, a mesyfaxy group or a 
tosytoxy group or -OCOR7 wherein R 7 is as defined above; R9 is an alkyl group having 1 to 5 carbon atoms or a 
mesyl group; 

the phenyl group having a Ri(CH2) m CONH group in formula (1) can be substituted by the R^CH^CONH 
55 group at any position. 

1 position of the phenyl group. 

2. The compound or its pharmacologically acceptable salt according to claim 1 wherein R t and/a R2 fe an alkytthio 
. group having 1 to 4 carbon atoms. 



3. The compound or its pharmacologically acceptable salt according to claim 1 wherein the phenyl group having a 
Ri(CH 2 ) m CONH group in formula (1) is substituted by the R 1 (CH2) m CONHgroupat the3-or4 1 x)Sftionof thephenyl 
group. 

4. The compound or its pharmacologically acceptable salt according to Claim 1 or 3 wherein R 1 is a halogen atom or 
a group represented by formula (2). 

5. The compound or its pharmacologically acceptable salt according to any one of Claims 1 . 3 or 4 wherein Rg is a 
halogen atom or a group represented by formula (2). 

6. The compound or its pharmacologically acceptable salt according to Claim 4 wherein R 2 is an amino group which 
may be substituted, a guanicfino group or an amidino group. 

7. The compound or its pharmacologically acceptable salt according to Claim 5 wherein R t is an amino group which 
may be substituted, a guanicfino group or an amidino group. 

a A pharmaceutical composition comprising as an active ingredient a compound or its pharmacologically acceptable 
salt described in any one of Claims 1 to 7, 

9. A pharmaceutical composition according to claim 8 which is an anticancer composition. 

1 0. A pharmaceutical composition according to claim 8 which is an antimicrobial composition. 

1 1. A pharmaceutical composition according to claim 8 which is an antiviral composition. 

12. Used a compound or its pharmacologically acceptable salt desatoed in any one of Qaimsl to 7 for the preparation 
of an anticancer agent an antimicrobial agent or an antiviral agent 
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